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ABSTRACT 

This  study  was  initiated  in  an  effort  to  determine  if 
agricultural  soils  data  correlated  with  airphotos  would 
provide  a  faster  and  more  economical  means  of  completing 
the  Engineering  Soils  Lapping  Program  in  Indiana. 

Newton  County  was  chosen  as  the  area  for  this  study 
for  two  reasons;  first,  a  wide  variation  in  soil  types  occur 
there,  and  second,  the  Agricultural  Soil  Survey  of  Newton 
County  is  one  of  the  more  recent  and  up-to-date  surveys. 

The  procedures  set  forth  in  this  study  combine  a  survey 
of  the  geologic  and  physiographic  literature  and  an  engi- 
neering evaluation  of  the  Agricultural  Soil  Survey  with  a 
study  of  the  airphoto  patterns.   The  resulting  engineering 
soils  map  has  proved  sufficiently  accurate  for  its  intended 
purposes  and  very  economical  in  both  time  and  effort. 

In  addition  to  the  engineering  soils  map,  typical  pro- 
files of  agricultural  soil  series  were  prepared.   These 
profiles  illustrate  the  engineering  cnaracteristics  of  the 
soil  series  found  in  Newton  County  and  not  considered  in 
other  publications. 


INTRODUCTION 

The  purpose  of  this  study  i3  to  prepare  an  engineering 
soils  report  utilizing  the  Agricultural  Soil  Survey  of 
Newton  County  as  a  primary  source  of  data  and  supplementing 
it  by  airphoto  interpretation  and  ground  investigation. 
It  is  an  attempt  to  facilitate  the  production  of  engineering 
soils  maps  of  Indiana  through  methods  offering  economy  of 
time  and  effort,  yet  maintaining  standards  of  accurracy  in 
line  with  the  intended  uses  of  these  maps. 

Newton  County  was  chosen  for  this  study  because  of  the 
wide  variations  in  soils  and  because  the  Agricultural  Soil 
Survey  of  the  county  wa3  both  recent  and  accurate. 

For  a  number  of  years,  a  considerable  number  of  engi- 
neers have  Known  that  agricultural  soil  surveys  contained 
a  great  amount  of  information  useful  in  engineering  soil 
surveys.   However,  in  Indiana,  no  effort  nas  been  made  to 
utilize  this  information  as  a  primary  source  of  data  in 
preparing  engineering  soil  maps  of  the  state.   In  1943,  the 
Joint  Highway  Research  Project  puulished  Bulletin  87,  "The 
Formation,  Distribution,  and  Engineering  Characteristics 
of  Soils,"  by  D.J.  Belcher,  L.E.  Gregg,  and  K.B.  V.oods. 
This  publication  gave,  among  other  things,  the  engineer- 
ing characteristics  and  typical  profiles  for  most  of  the 
agricultural  soil  series  mapped  in  Indiana  at  that  tiae. 
This  publication  has  proved  to  be  of  great  benefit,  par- 
ticularly to  engineers  in  Indiana. 

Since  Bulletin  87  was  published,  a  number  of  new  soil 


series  have  been  named  and  mapped.   Some  of  these  soils  occur 
in  Newton  County.   The  soil  profiles  illustrated  in  Appendix 
A  to  this  study  have  been  prepared  on  the  same  basis  as  those 
in  Bulletin  87,  and  may  be  used  for  the  same  purposes. 

This  study  has  been  accomplished  utilizing  airphoto 
interpretation  and  a  limited  amount  of  ground  investigation 
to  supplement  the  agricultural  soils  data  available.   No 
attempt  is  made  in  this  study  to  reiterate  the  principles 
of  airphoto  interpretation  and  its  applications  since  a  large 
number  of  publications  have  dealt  with  this  subject  in  detail. 
Standard  methods  of  field  sampling  and  laboratory  testing 
were  utilized  in  every  instance  and  no  explanation  of  these 
is  warranted. 


CHAPTER  I 

PEDOLOGY 

To  the  engineer  unfamiliar  with  the  basic  principles  of 
pedology  and  the  pedological  systeiL  of  soil  classification, 
Agricultural  Soil  Surveys  are  virtually  useless  for  an 
engineering  evaluation  of  soils.   However,  when  the  engineer 
understands  the  formation  of  soil  from  the  pedologists' 
standpoint,  ana  becomes  familiar  with  tne  basic  terminology 
used,  it  becomes  apparent  that  valuable  information  of 
engineering  significance  can  be  found  in  these  reports. 

The  terminology  of  the  engineer  and  the  pedologist  dif- 
fer.  For  instance,  soil,  to  the  engineer,  represents  all 
unconsolidated  material  overlying  bedrock.   The  pedologist, 
however,  considers  soil  to  be  only  that  material  which  has 
been  weathered  to  the  extent  that  it  can  support  plant  life. 

Pedology  is  the  science  of  soil  formation.   It  deals 
with  the  factors  which  influence  the  formation  of  soils.   These 
factors  are  climate,  vegetation,  topography,  parent  material, 
and  time.   Each  has  a  definite  influence  on  the  soil  profile. 

The  soil  profile  is  the  result  of  all  the  factors  which 
affect  soil  formation.   Pedologi3ts  separate  the  profile 
into  a  number  of  layers,  called  horizons,  and  each  has  its 
own  characteristics  and  peculiarities.   Figure  1  presents 
a  stanaardized  version  of  the  soil  profile  which  is  in  agree- 
ment with  most  authorities  in  the  field. 
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The  original  parent  material  is  modified  by  climate,  time, 
topography,  ana  vegetation  as  tney  influence  biological  ac- 
tivities, particularly  the  accumulation  of  organic  matter,  and 
the  movement  of  soluble  materials  and  suspended  clay  colloids 
by  drainage.   These  factors  develop  the  soil  profile  into  the 
various  horizons.   The  depth  to  which  the  profile  development 
extends  is  dependent  upon  the  intensity  and  duration  of  the 
forces  active  in  the  process  of  soil  formation. 

Pedological  soils  classification  is  based  on  the  prin- 
ciple that  like  materials  in  like  environments  will  form 
similar  soil  profiles.   The  variance  of  any  of  the  principal 
factors  of  soil  formation,  however,  will  result  in  a  differ- 
ent profile.   From  "The  Engineer  and  Pedology,"  by  James  H. 
McLerran  ( 1) , 

"Soil  is  the  result  of  soil-forming  factors 
acting  upon  soil-forming  materials.   The  soil- 
forming  materials  are  the  fragments  of  rocks  and 
minerals  that  are  produced  mainly  by  physical 
weathering  and  changed  somewhat  by  chemical 
weathering.   Soil  is  produced  from  this  parent 
material  by  the  action  of  climate  and  organisms 
(particularly  vegetation)  conditioned  by  topog- 
raphy and  the  length  of  time  of  their  effective- 
ness.  There  are  to  be  considered,  therefore, 
five  principal  factors  that  influence  soil  for- 
mation—parent material,  climate,  organisms, 
topography,  and  time.   In  areas  where  the  inten- 


sity  of  chemical  weathering  is  great  because  of 
warm  temperature  arid  high  precipitation  or  old 
age,  the  tendency  to  retain  the  characteristics 
of  the  parent  material  is  reduced.   Even  in  such 
areas  the  texture  of  the  parent  material  will 
control  movement  of  water  and,  by  so  doing,  exert 
an  influence  on  the  characteristics  of  the  soil 
and  the  soil  profile.  (1)" 

as  shown  in  Figure  1,  the  fully  developed  profile  con- 
sists of  four  horizons.   The  "A"  horizon  is  the  surface 
horizon  ana  consists  of  the  area  of  maximum  accumulation  of 
organic  matter  and  eluviation,  or  removal  of  clay  particles. 
In  addition,  it  includes  an  area  of  transition  of  the  "A" 
horizon  to  the  "B".   The  "B"  horizon  is  the  area  of  maximum 
illuviation  and  is  characterized  by  the  accumulation  of 
silicate  clay  and  oxides  of  iron  or  aluminum.   The  structure 
is  normally  blocky,  prismatic,  or  columnar.   Stronger  red 
or  yellow  colors  are  developed  here.   The  "C"  horizon  is 
the  relatively  unaltered  or  unconsolidated  parent  material. 
The  "D"  horizon  is  any  stratum  underlying  the  "G"  or  "B" 
which  is  unlike  the  material  from  which  the  soil  has  formed. 

Figure  1  shows  a  number  of  sub-horizons  within  eaah 
major  horizon.   It  is  not  necessary  that  each  of  these  be 
present  in  a  given  soil  profile.   Any  combination  of  these 
may  exist.   In  audition,  it  is  not  necessary  that  each  horizon 
or  sub-horizon  contain  all  the  characteristics  listed. 
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There  are  exceptions  to  the  formation  of  the  profiles 
in  certain  soils.   Notable  among  these  are  muck  or  peat  soils 
and  those  formed  from  stratified  water  deposited  materials. 
Tnese  soils  ao  not  have  cnaracteristics  which  fit  this  concept. 
Also,  soils  which  develop  unaer  extremely  wet  or  dry  conditions 
do  not  develop  profiles  with  distinct  horizons. 

The  pedological  system  for  soil  classification  is  based 
on  the  soil  profile  and  the  natural  processes  involved  in 
its  development.   The  systems  be^in  with  a  broad  classifica- 
tion and  proceed  to  break  this  down  into  progressively  smal- 
ler groups  which  possess  more  and  more  similarities  as  the 
divisions  become  smaller. 

It  was  found  that  soils  possessing  certain  characteristics 
could  be  considered  to  be  zonal  and  to  develop  in  regions  of 
Droad  climate  and  vegetative  zones,  provided  that  the  topog- 
raphy, texture,  and  mineralogy  of  the  soil  forming  material 
remained  relatively  constant.   This  classification  is  known 
as  an  "Order."   Associated  with  the  zonal  soils  are  two  other 
orders,  the  iatrazonal  ana  the  azonal.   The  intrazonal  soils 
are  developed  by  modifications  of  the  zonal  climate  and 
vegetation  by  local  effects  such  as  topography,  drainage,  or 

suil  forming  materials.   Tnis  occurs  where  tne  factors  .vhich 

f 
influence  the  development  of  tne  profile  have  not  had  time 

to  modify  the  icaterial. 

The  orders  are  divided  into  a  number  of  suborders  based 

on  mineral  content  and  climatic  zones  (2).   For  example,  the 

intrazonal  soils  are  subdivided  into  suborders  called  hydro- 
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niorphic,  halomorphic,  and  calcimorphic .   These  suborders  are 
further  divided  into  soils  which  develop  similar  profiles 
and  which  can  be  grouped  together.   These  divisions  are  called 
the  "Great  Soil  Groups."   The  great  soil  groups  are  divided 
into  soil  series.   The  soil  series  are  given  a  name  such  as 
"Newton,"  "Jasper,"  or  "Miami,"  which  is  usually  associated 
with  the  place  the  soil  was  originally  found. 

The  series  is  the  basic  classification.   Slight  variations 
in  mineral  content,  drainage  conditions,  or  slope  may  differ- 
entiate oetween  series.   The  series  is  divided  into  soil  types 
by  adding  modifiers  which  reflect  the  soil  texture.   The  terms 
"sanay  loam"  or  "silt  loam"  might  be  added  to  the  Newton  series 
to  distinguish  between  two  textural  types,   kinute  features  of 
topography  nave  an  effect  en  the  soil  types  so  these  are  fur- 
ther subdivided  into  phases  by  describing  briefly  the  topog- 
raphy.  Thus,  "Newt en  sandy  loam"  might  have  both  an  "undu- 
lating phase"  and  a  "wind  eroded  phase."   The  most  common  unit 
on  agricultural  soil  maps  is  the  phase.   The  pedological 
classification  system  is  illustrated  graphically  by  Figure  2. 

In  order  to  illustrate  the  significance  of  the  information 
contained  in  soil  survey  reports,  the  following  description 
of  classification  procedures  is  quoted  from  the  "Soil  Survey, 
Newton  County,  Indiana"  (3): 

"Soil  surveying  consists  of  the  examining,  class- 
ifying, and  mapping  of  soils  in  the  field.   The  soil 
scientist  walks  over  the  area  at  intervals  not  more 
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Figure   2.      Agricultural   Soil   Classification  System. 
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than  one-quarter  mile  apart  and  bores  into  the 
soil  with  an  auger  or  digs  holes  with  a  spade. 
Each  boring  or  hole  shows  the  soil  to  consist 
of  several  distinctly  different  layers,  called 
horizons,  which  collectively  are  known  as  the 
soil  profile.   Each  of  these  layers  is  studied 
carefully  for  the  physical  and  chemical  character- 
istics that  affect  plant  growth. 

"The  color  of  each  layer  is  noted.   The 
darkness  of  the  topmost  layer  is  usually  rela- 
ted to  its  content  of  organic  matter;  streaks 
and  spots  of  gray,  yellow,  and  brown  in  lower 
layers  generally  indicate  poor  drainage  and 
poor  aeration. 

"Texture--the  content  of  sand,  silt,  and 
clay  in  each  layer--is  determined  by  tne  feel 
of  the  soil  wnen  rubbed  between  the  fingers 
and  is  checked  by  mechanical  analysis  in  the 
laboratory.   Texture  determines  to  a  consider- 
able extent  the  quantity  of  moisture  the  soil 
will  hold  available  to  plants,  whether  plant 
nutrients  or  fertilizers  will  be  held  by  the 
soil  in  forms  available  to  plants  or  will  be 
leached  out,  and  the  difficulty  or  ease  of 
cultivating  the  soil. 

"ooil  structure,  or  granulation,  ana  the 
number  of  pores  or  open  spaces  between  soil 
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particles  determine  the  permeability  or  per- 
viousness  of  the  soil,  and  consequently,  the 
ease  with  which  plant  roots  penetrate  the  soil 
and  water  enters  it.   Consistence,  or  the 
tendency  of  the  soil  to  crumble  or  to  stick 
together,  determines  the  degree  of  difficulty 
that  will  be  encountered  in  keeping  the  soil 
open  and  porous  under  cultivation.   Consistence 
covers  such  soil  characteristics  as  hardness, 
friability,  plasticity,  stickiness,  compactness, 
toughness,  and  cementation"  (3). 

As  the  engineer  becomes  more  familiar  with  the  science 
of  pedology  and  the  procedures  for  classifying  Soils,  it 
becomes  apparent  that  there  are  a  number  of  ways  in  which 
this  information  can  ue  of  value.   There  are  limitations  to 
its  use,  certainlv ,  but  it  does  offer  opportunities  for  gain- 
ing the  areal  significance  for  the  results  of  engineering 
tests,  for  reconnainssance,  to  locate  construction  materials, 
and  to  correlate  structural  performance  with  3oil  types.   It 
is  apparent  that  the  soil  survey  helps  to  reauce  field  work 
to  a  minimum,  thereby  effecting  a  saving  in  cost  and  time 
involved  in  soil  exploration  for  any  tyr.e  of  construction, 
and  particularly  for  highway  construction.  '  It  reduces  sampling 
and  testing  to  the  minimum  necessary  for  correlation,  and 
allows  the  concentration  of  manpower  and  effort  in  areas  where 
poor  soil  conditions  are  apparent  from  the  Soil  Survey  Report. 
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CHAPTER  II 
NATURAL  SETTING 

Introduction 
Tills  chapter  deals  with  the  physiography  and  geology  of 
Newton  County.   The  information  contained  herein  is  a  summary 

of  the  available  literature. 

i 

a  knowledge  of  the  physiography  and  geology  of  the  area 

is  very  important  in  a  study  of  this  type.   From  this  liter- 
ature survey,  the  engineer  gains  an  insight  into  the  general 
types  ana  the  origin  of  the  various  materials  which  will  be 
encountered  during  the  process  of  preparing  an  engineering 
soils  map.   The  detailed  information  needed  for  the  compil- 
ation of  the  map  does  not  result  from  this  study  of  physio- 
graphic and  geologic  literature,  but  is  obtained  from  the 
agricultural  soils  data  and  a  study  of  the  airphoto  patterns. 
However,  problems  as  to  grouping  of  agricultural  soil  types 
and  interpretation  of  the  airphoto  pattern  will  be  more 
accurately  solved  if  the  engineer  has  a  general  knowledge 
of  the  occurrence  and  distribution  of  materials.   The  physio- 
graphy and  geology  then,  acts  as  a  tool  giving  the  engineer 
a  background  upon  which  to  base  his  judgement  in  solving  the 
various  problems  which  come  up  during  the  course  of  the  study, 

Physiography  * 

Newton  County,  Indiana,  lies  within  the  Central  Lowland 
Province  as  aefinea  by  Lobeck  (/+)•  About  nine-tenths  of  the 
county  lies  witnin  the  Eastern  LaKe  Section;  the  remainder  is 
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situatea  in  the  Till  Plains  Section.   On  a  regional  basis, 
there  is  no  sharp  dividing  line  oetween  these  two  sections. 
However,  in  Mewton  County,  the  division  is  readily  apparent 
and  can  be  determined  within  reasonable  limits. 

The  average  elevation  of  the  county  is  about  oi>0  feet 
above  sea  level.   The  highest  point  in  the  county  has  an 
elevation  of  about  770  feet  arid  the  lowest  point,  about  o20 
feet  (5). 

On  a  local  basis,  the  county  can  be  divided,  as  shown  in 
Figure  3,  into  four  main  physiographic  sections;  the  Kankakee 
Basin,  the  Marseilles  Moraine,  the  Iroquois  Lacustrine  section, 
ana  the  Tipton  Till  Plain. 

Kankakee  Basin 

The  Kankakee  Basin  parallels  the  KanKakee  Kiver,  the 
northern  county  boundary,  ana  iuatf.es  u^,  roughly,  the  northern 
one-naif  of  the  county.   Sana  auaea  ana  ridges  occur  irreg- 
ularly throughout  this  area.   These  features  consist  of  wind 
blown  materials  and  vary  in  height  from  1  to  30  feet  or  more. 
The  riages  are  oriented  in  a  northwest-southeast  direction 
and  are  the  wind  eroded  remains  of  former  beach  ridges  formed 
by  the  receding  action  of  an  old  glacial  laice.   Many  of  tne 
dunes  are  cresent-shaped  and  are  still  active  today. 

Much  of  this  area  was  formerly  a  swamp  and  was  covered 
by  water.  Beaver  Lax.e,  covering  about  ^5  square  miles,  was 
the  remnant  of  an  old  glacial  lake.  Both  the  swamp  and  the 
lake  have  been  drained  and  most  of  the  area  is  now  available 


_. 
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Figure  3.   Physiographic  ana  Drainage  Areas  of  Newton  County  (3 
A.   Kankakee  Basin  B.   Marseilles  Moraine 
C.   Iroquois  Section  D.   Tipton  Till  Plain 


15 


for  farming. 

Local  relief  is  slight.   The  sand'  Junes  ana  ridges  are 
the  primary  relief  features.   Drainage  is  predominantly 
artificial  and  consists  of  both  open  ditches  and  tile  drains. 
The  coarser  sana^  soils  drain  internally  where  the  water 
table  has  been  lowered  D}  these  artificial  drains. 

Marseilles  Moraine 

The  Marseilles  Moraine  section,  about  2j§  miles  wide,  is 
oriented  in  a  northeast-southwest  direction  and  extends  com- 
pletely across  the  county.   It  is  directly  south  of  the 
iCankaK.ee  Basin.   G-enerally  speaking,  this  aret  is  made  up  of 
unstratified  glacial  deposits  of  sana,  silt,  ana  clay.   How- 
ever, many  small  areas  may  oe  stratified.   This  is  evidence 
of  water  deposition  and  the  materials  are  similar  to  those 
of  the  adjacent  Iroquois  Lacustrine  section  (3). 

Sand  dunes  occur  along  the  northern  boundary  and  the 
topography  is  undulating  to  rolling.   This  moraine  has  a 
long  gradual  slope  on  the  north,  rising  20  to  /+0  feet  in 
about  2   miles.   On  the  south  the  descent  is  rather  abrupt 
and  the  fall  is  about  40  feet  in  less  than  a  mile.   Sloughs 
anu  snallow  basins  are  found  interspaced  among  the  Knolls 
ana  ridges.   Man}  of  tnese  are  enclosed  on  all  sides  and  con- 
tain considerable  organic  matter. 

Iroquois  Lacustrine  Section 
The  Iroquois  section  is  an  undulating  to  nearly  level 
plain  consisting  of  stratified  sand,  silt,  ana  clay,  with  a 


small  amount  of  gravel  in  some  places.   This  material  varies 
in  thickness  from  a  fe/v  inches  to  several  feet  and  overlies 
an  unstratif ied ,  undulating  till  plain  similar  to  the  Tipton 
Till  r'lain  found  to  the  south.   Adjacent  to  the  Irc^uoia  River 
and  its  tributaries  there  are  narrow,  steep  sieves.   Occasion- 
ally, low  aeolian  SanU  ridges  rise  above  trie  general  level  of 
the  lanu.   On  the  east,  the  material  consists  of  a  thin  mantle 
of  Sana  ana  silt  over  neavj  lacustrine  clay  [)). 

Tipton  Till  Plain 
The  Tipton  Till  Plain  is  small  in  areal  extent  ana  in- 
cludes only  the  extreme  southern  tart  of  the  county.   It  varies 
from  about  1  mile  wide  in  the  western  part  of  the  county  to 
about  j  miles;  wide  in  the  eastern  part.   The  topography  is 
undulating  to  ^entl^  rolling,  ana  narrow,  steep  sloped  occur 
along  the  drainage  ways.   The  predominant  material  is  an  un- 
assorted glacial  till  and  varies  in  thickness  from  1  foot  to 
100  feet  or  iLore.   The  underlying  bedrock  is  exposed  at  the 
stone  quarry  just  east  of  Kentland,  and  it  also  outcrops  along 
the  valley  of  a  small  stream  south  of  G-oodland. 

Geology 

Bedrock  Geology 
Information  concerning  the  oearoc^  geology  of  Newton 
County  is  rather  limited.   Tne  surface  ana  near  surface  bed- 
rocks are  primarily  of  .Devonian  ana  Silurian  Age.   Outcrops 
of  DedrocK  are  found  only  in  tne  southern  part  of  tne  county. 
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These  outcrops  appear  at  the  quarry  east  of  Kentland  and  in 
a  small  stream  valley  southeast  of  Goodland.   The  northern 
part  of  the  county  is  underlain  by  Niagara  Limestone  of 
Silurian  age  and  the  major  portion  of  the  southern  part  is 
underlain  by  Devonian  groups  (o). 

From  the  records  of  deep  wells  and  outcrops,  the  follow- 
ing geological  formations  have  been  identified  ( o ) : 

Quaternary  Clays,  Sands  (Recent) 

Clays,  Sands,  and  Gravel 
( Pleistocene ) 

Pennsylvanian  oandstone  (Mansfield) 

Mississippian  Shales,  Limestone  (Burden) 

devonian  Shales  (New  Albany) 

Limestones  (Sellersburg) 

Sanustune  (Pendleton) 

Silurian  Limestone  (Luntington, 

Liston  Creek,  Brassfield) 
Shale  (Mississinewa) 

Ordovician  Limestone,  Shale 

(Richmond -Ed en) 
Limestone  (Trentonj 

The  lack  of  information  on  the  bedrock  geology  is  due 

primarily  to  the  deei  deposits  of  glacial  urift  ana  associated 

lacustrine  materials  which  cover  almost  all  of  the  county. 

Glacial  Geology 
From  an  engineering  standpoint,  the  Dedrock  geology  of 
Newton  County  is  of  academic  interest  only,  except  for  the 
quarry  located  in  the  southern  part  of  the  county.   The 
importance  of  the  glacial  geolce;}  of  this  area  greatly  ex- 
ceeds that  of  the  bedrock  geology . 


Glaciologists  have  been  able  to  piece  together  a  wealth 

of  information  concerning  the  several  different  Ice  Ages. 

The  Glacial  Ages,  particularly  the  core  recent  ones,  left  an 

abundance  of  evidence  .vhich  glaciologists  have  been  able  to 
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analyze.   Froiu  this  information  tney  have  been  able  to  deter- 
mine tfith  a  high  degree  of  accuracy  the  history  of  the 
Pleistocene,  or  Ice  Age. 

It  has  been  established  that  the  glaoiation  of  V/isconsin 
n.ge  Lro^reised  in  four  different  advances  and  recessions.   The 
Tazewell  advance,  earl}  V/isconsin,  is  responsible  for  the  Till 
Plain  deposit  in  tne  southern  part  of  wewton  County.   This 
material,  composed  of  unstratiried  boulders,  gravel,  sand,  silt, 
ana  clay,  was  deposited  by  the  ice.   The  flat  topograpny  and 
the  unassorted  nature  of  the  deposits  indicate  that  this  mater- 
ial was  deposited  in  place. 

The  Marseilles  Moraine,  to  the  north  of  tne  Till  Plain, 
suggests  that  here  tne  glacier  stepped  receding  momentarily 
and  formed  what  is  known  as  a  recessional  moraine.   This 
deposit  is  char jcterized  by  its  elevation  above  tne  sur- 
rounding countryside  and  its  rolling  topography.   Glaciologists 
have  established  that  these  deposits  resulted  from  the   «. 
momentary  balance  of  the  melting  of  the  ice  and  a  renewed 
advance  of  the  ice  sheet.   As  the  ice  melted,  the  melt  waters 
deposited  tne  glacial  debris  at  tne  southern  extremity  of  the 
ice  sheet,  causing  the  development  of  a  thicker  deposit  of 
till  material  in  its  characteristic  state;  hence,  tne  name 
recessional  moraine  has  been  applied  to  this  t\].e  deposit. 
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Between  the  Marseilles  Moraine  ana  the  Tipton  Till  Plain 
is  an  area  of  glaciof luvial  outwash.   This  material  was  deposit- 
ed over  material  similar  to  that  of  the  Tipton  Till  Plain  and 
is  somewnat  stratified.   .During  the  periou  of  inactivity  of 
the  glacier  at  the  site  of  the  Marseilles  Moraine,  much  of 
its  load  .vas  carried  beyond  the  extremities  of  the  ict  and 
deposited  in  what  is  now  known  as  the  Iroquois  Lacustrine 

-  ,  ■  * 

oec tion. 

During  glacial  times,  Lne  Kankakee  River  <<as  blccr.ea  by 
glacial  aebris  ne^r  its  junction  .vitn  the  Illinois  River  (7). 
Tiiis  caused  the  Kanrcakee  Basin  to  be  flooded  by  the  melt 
waters  of  the  glacier.   This  obstruction,  however,  must  have 
been  only  partial  since  tiie  seaiii.ents  in  this  area  are  clean 
sanus  with  some  silts  ratn<=r  than  the  fine  grained  soils 
typical  of  most . lacustrine  deposits.   This  is  indicative  of 
deposition  by  flo.ving  #ater  (8). 

Tne  "A.anual  for  the  .airphoto  Interpretation  of  Soils  and 
Rocr^s  for  Bngineeri n^  Ises,"  (8,,  very  uoly  describes  this 
area  as  follows: 

"The  Kankakee  Basin  may  be  regarded  as  a  huge 
settling  basin  rather  than  a  true  lakebed.   The 
flow  of  water  must  nave  been  steady  and  sufficient- 
ly rapid  to  carry  away  all  the  soil  fines  and  leave 
only  clean  beds  of  sand  interbedded  with  some  silt. 
The  velocity  of  water  flow  must  have  wa3ted  itself 
in  the  out-vash  plains  proper,  northeast  of  the 
basin,  just  below  the  Valparaiso  Moraine  in  Porter, 
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Laporte,  and  ot.  Joseph  counties.   This  would 
account  for  the  absence  of  gravel  particles  in 
the  basin  itself.   Airphoto  studies,  verified 
Dy  field  checking,  show  that  the  gravel  of  the 
indicated  outwash  plains  gradually  grades  into 
sand  at  tne  border  lines.   The  thickness  of  the 
sana  in  the  basin  varies  accoriing  to  the 
irregularities  over  which  it  was  spread,  but  a 
depth  of  10  feet  seems  to  be  a  good  average 
for  the  entire  area  (8)." 
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CHAPTER  III 
PROCEDURE  FOR  PREPARATION  OF  ENGINEERING  -SOILS  KAP3 

Introduction 

The  purpose  of  this  chapter  is  to  present  what  appears 
to  be  the  most  accurate  and  economical  way  to  prepare  engi- 
neering soils  maps  utilizing  agricultural  soils  data  as  the 
primary  source  of  information  and  supplementing  this  by  the 
use  of  airphotos.   The  procedures  described  in  this  chapter 
were  used  in  tne  preparation  of  an  engineering  3oil3  map 
of  Newton  County.   Several  methods  of  attacking  tne  problem 
were  tried  initially,  but  the  best  procedure  seems  to  be  a 
straight  forward  application  of  airpnotos  to  the  engineering 
interpretation  of  the  agricultural  soils  map  and  related  data. 

The  first  problem  encountered  in  this  study  was  the 
bridging  of  tne  gap  between  the  pedologist  and  the  engineer. 
It  was  necessary  to  stuay  pedological  literature  in  order 
to  become  familiar  with  pedological  concepts  of  soils 
classification,  terminology,  and  mapping  procedures.   Chap- 
ter I  of  this  study  outlines  this  briefly,  but  it  should 
be  supplemented  by  a  study  of  pedological  literature  prior 
to  using  the  procedure  outlined  in  this  study.   The  sequence 
followed  is  that  found  to  be  most  useful  and  which  avoids 
unnecessary  repetition. 

General  Airphoto  Study 
.-iirpnotos  were  used  as  the  medium  through  which  to  be- 
come familiar  with  the  area  under  study.   A  mosiac  was  prepared 
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for  the  entire  county  using  the  Department  of  Agriculture 
photography.   This  photography  is  at  a  scale  of  approximately 
1:20,000.   The  mosiac  was  rather  large,  but  not  so  unweildly 
as  to  be  bothersome  or  clumsy  to  use. 

First,  an  overall  perspective  of  the  area  was  gained 
through  study  of  the  small  scale  county  index  sheet.   Major 
variations  noticed  on  the  index  sheet  were  noted  and  studied 
more  closely  on  the  1:20,000  mosiac. 

Secondly,  the  mosiac  was  studied  in  stereo  and  the  vari- 
ations in  the  airphoto  pattern  were  noted.   The  county  was 
divided  into  sections  on  the  basis  of  topography  and  major 
changes  in  the  airphoto  pattern.   These  boundaries  correspond 
to  tne  major  physiographic  boundaries  and  were  later  used 
as  areas  for  detailed  study. 

Literature  Study 
Existing  literature,  principally  that  concerned  with 
geology  and  physiography,  was  reviewed  in  order  to  gain  an 
insight  into  the  natural  setting  of  the  area.   In  addition, 
well  logs  and  borings  were  studied  in  an  effort  to  supple- 
ment geologic  and  physiographic  literature.   This  is  an 
important  phase  of  a  study  of  this  type.   Information  of  a 
general  nature,  contained  in  the  literature,  can  be  exploit- 
ed and  given  additional  significance  through  the  use  of  air- 
photos. 

Detailed  Airphoto  Analysis 
A  detailed  airphoto  study  was  accomplished  prior  to 
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performing  an  engineering  evaluation  of  the  agricultural  soils 
data  in  order  to  gain  an  insight  into  the  various  engineering 
materials  which  would  be  encountered.   This  greatly  facilitated 
the  study  of  the  agricultural  data. 

Minute  variations  in  the  airphoto  pattern  were  found  to 
be  reflected  on  the  agricultural  map  by  types  and  phases  within 
a  series,  if  not  by  different  series.   This  allowed  detailed 
information  to  be  gained  when  trie  airphoto  analysis  was 
correlated  with  the  agricultural  soils  data. 

Study  of  Agricultural  Soils  Data 
The  information  contained  in  the  Agricultural  Soil  Sur- 
vey Reports  is  very  detailed  and  written,  of  course,  for  the 
agronomist.   The  major  problem  confronting  the  engineer  is 
simply  one  of  interpretation  of  pedological  data  and  applying 
it  -fco  engineering. 

During  this  phase  of  the  study,  both  the  agricultural 
soils  map  and  the  soils  data  contained  in  the  accompanying 
Soil  Survey  Report  were  studied  in  detail.   The  discussion 
of  typical  profiles,  found  in  this  report,  was  extremely 
helpful,  and  proved  to  be  very  accurate.   These  profiles  were 
considered  from  an  engineering  standpoint  and  changed  to  a 
for iii  more  easily  used  by  the  engineer.   The  results  of  this 
are  found  in  Appendix  A  where  typical  profiles  of  the  soil 
series  appearing  in  Newton  County  are  illustrated. 

The  agricultural  soils  map  wa3  used  to  draw  general 
engineering  soil  borders  by  grouping  the  soil  series  possessing 
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similar  characteristics  when  consiaered  from  the  standpoint 
of  engineering. 

Correlation  of  Airphoto  Patterns 
with  Agricultural  Soils  Data 

This  phase  of  the  study  correlated  the  detailed  infor- 
mation gained  from  the  airphoto  analysis  and  the  study  of 
the  agricultural  soils  data.   Typical  soil  situations  were 
studied.   On  the  basis  of  the  airphoto  pattern,  soil  series 
were  grouped  with  regard  to  their  engineering  characteristics. 
From  these  groupings,  tne  basic  mapping  units  were  obtained. 

Previous  to  this  stuay,  tne  otaff  of  tne  Airphoto 
Laboratory  had  prepared  a  group  of  symbols  representing  the 
majority  of  engineering  soil  materials  found  in  Indiana. 
Where  possible,  the  grouping  of  the  various  soil  series 
were  basea  on  tnese  materials.   In  most  instances,  this 
presented  no  problem. 

Field  Investigation 

Field  investigation,  sampling,  and  laboratory  testing 
were  kept  at  a  minimum  during  the  course  of  this  study.   Field 
work  was  used  to  determine  groupings  of  some  soil  series 
which,  from  the  information  available,  did  not  readily  adapt 
themselves  to  grouping. 

In  addition,  field  investigation  was  used  to  check  the 
accuracy  of  the  resulting  engineering  soils  map  and  to  provide 
liquid  and  plastic  limit  data  to  aid  in  preparing  engineering 
profiles. 
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Preparation  of  the  Base  Map 

The  scale  of  1  inch  equals  1  mile  was  previously  cnosen 
for  the  engineering  soils  maps  of  Indiana.   This  scale  has 
proved  to  be  very  practical  in  working  with  airphotos  and 
with  the  agricultural  maps. 

kost  of  the  recent  agricultural  maps  have  been  published 
at  a  scale  of  1  inch  equals  2   miles.   These  maps  readily  adapt 
themselves  to  a  fifty  percent  photographic  reduction.   When 
reauced  to  a  scale  of  1  inch  equals  one  mile,  they  provide 
an  excellent  base  for  engineering  soils  maps.   Small  errors 
are  introduced  during  the  process  of  reduction  due  to  the 
optical  characteristics  of  the  camera  lens  and  to  shrinkage 
and  expansion  from  temperature  and  moisture  variations. 
These,  however,  are  insignificant  and  may  be  disregarded. 

The  draft  copy  of  the  engineering  soils  map  was  prepared 
in  pencil  on  tracing  paper.   This  was  later  traced  in  ink  on 
linen  ana  tue   marginal  data  added. 
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CHAPTER  IV 
AIRPHOTO  ANALYSIS  AND  CORRELATION 
WITH  AGRICULTURAL  SOILS  DATA 

Introduction 


This  chapter  is  concerned  with  an  evaluation  1'rom  air- 
photos,  field  investigation,  and  agricultural  soils  data  of 
tne  surface  materials  occurring  in  Newton  County.   This 
evaluation  was  divided  into  four  sections  and  each  section 
discusses  one  of  the  four  physiographic  areas  in  Newton 
County. 

Each  section  is  discussed  from  the  standpoint  of  airphoto 
interpretation  and  then  the  engineering  significance  of  the 
agricultural  soils  data  is  considered.   A  final  discussion 
then  correlates  the  airphoto  pattern  and  the  agricultural 
soils  data  and  groups  the  soils  into  similar  materials  which 
form  the  oasic  engineering  soils  mapping  units. 

In  the  airphoto  study,  typical  soil  situations  are 
analyzed  with  regard  to  their  relationships  to  one  another 
from  an  engineering  standpoint.   Essentially  the  same  process 
is  involved  in  the  evaluation  of  the  agricultural  soils  data 
except  for  the  medium  through  which  it  is  accomplished.   The 
final  correlation  between  the  airphoto  patterns  and  the 
agricultural  soils  aata  considers  both  from  the  standpoint 
of  engineering  ana  groups  the  various  auils  into  materials 
which  form  the  mapping  units  on  the  engineering  soils  map. 
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Kankakee  Basin 

Airphoto  Analysis 

The  overall  land  form  of  this  section  is  that  of  a  low 
plain  broken  by  knolls  and  ridges  which  rise  above  the  sur- 
rounding area.   Some  of  these  relief  features  exhibit  character- 
istics of  wind  erosion  while  others  do  not.   The  dune  shaped 
Knolls  which  are  the  result  oT   wind  action  can  be  distinguished, 
in  most  instances,  by  their  shape  and  slope.   (3ee  Figure  4.) 
The  ridges  in  this  area  have  been  identified  as  beach  ridges. 
They  are  oriented  in  a  generally  north-west-southeast  direction 
and  are  roughly  parallel.   These  ridges  are  very  long  in 
proportion  to  their  width. 

The  Kankakee  River  is  the  main  drainage  feature  in  this 
area  and  it  forms  the  northern  boundary  of  the  county.   Old 
meanders  and  oxbow  lakes  stand  out  on  the  airphotos  and 
indiccite  old  abandoned  channels.   The  main  channel  has  been 
straightened  in  some  places  by  artificial  means  and  appears 
as  a  series  of  straignt  ditches  connected  by  gentle,  controlled 
curves.   Numerous  artificial  drainage  ways  carry  surface  run- 
off to  the  river.   Tile  drains  can  also  be  iuentifieu  from  the 
airphotos.   The  artificial  drainage  has  a  rectangular  pattern 
indicative  of  man-made  features. 

The  absence  of  gullies  or  ether  surface  drainage  features 
is  significant  in  that  it  indicates  that  the  soils  are  well 
drained  internally  and  that  little  drainage  is  accomplished 
through  surface  runoff.   The  extensive  man-made  drainage  is 
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Figure  4.   Soil  Patterns  of  the  Kankakee  Baain. 

This  stereotriplicate  illustrates  soil  patterns 
and  their  relationship  to  various  agricultural 
soil  series.   See  Chapter  IV  for  discussion. 
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Figure  /*.   Soil  Patterns  of  the  Kankakee  Basin. 

This  stereotriplicate  illustrates  soil  patterns 
and  their  relationship  to  various  agricultural 
soil  series.   See  Chapter  IV  for  discussion. 
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evidence  of  adverse  moisture  conditions  and  it  can  be  inferred 
that  this  results  from  an  extremely  high  ground  water  table, 
figure  4  illustrates  the  absence  of  natural  gullies  and  an 
attempt  to  lower  the  water  table  through  artificial  drainage. 

The  wiae  variations  in  photo  tone  support  the  inference 
that  the  ground  water  table  is  very  high.   In  areas  where 
artificial  drainage  appears,  the  tones  are  generally  light 
as  compared  with  the  areas  where  no  artificial  drainage  is 
found.   Tne  letter  "A"  in  Figure  1+   identifies  this  condition. 
Q,uite  a  number  of  depressional  areas  have  a  very  dark  gray  to 
almost  black  tone.   Artificial  drainage  has  not  affweted  the 
tone  of  these  areas  to  any  foreat  extent. 

Much  of  the  land  is  under  cultivation  and  natural  vege- 
tation is  lacking.   However,  many  of  the  dune  and  ridge  features 
have  been  left  to  natural  vegetation,  apparently  in  an  effort 
to  halt  wind  erosicn.   This  is  evident  from  Figure  U.      The 
shape  and  slope  of  the  major  relief  features  are  indicative 
of  sand  dunes  and  beach  ridges.   This  is  supported  by  the 
very  light  photo  tones  and  the  absence  of  surface  drainage 
features.   Even  on  the  steeper  slopes  of  the  dunes  and  ridges, 
no  gullies  have  developed. 

The  wide  variation  in  photo  tone  reflects  the  texture  of 
the  soil,  tne  moisture  content,  and  the  organic  content.   The 
dark  depressional  areas  are  generally  at  the  lowest  elevations. 
The  dark  tones  of  these  areas  can  be  accounted  for  oy  the 
presence  of  both  organic  matter  and  high  moisture  content, 
and  indicates  that  these  deposits  may  be  muck  or  peat. 
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The  extensive  man-made  drainage  ditches  and  use  of  tile 
drains  indicates  that  drainage  is  a  problem  and  supports 
other  pattern  elements  in  this  respect.   The  other  pattern 
elements  indicate  that  this  material  is  granular,  therefore 
the  porosity  oi'  the  soil  would  not  be  a  consideration.   This 
means  then,  that  the  water  table  is  very  high  and  it  is 
necessary  to  provide  artificial  drainage  to  lower  it. 

The  lew  area  adjacent  to  the  river  is  characterized  by 
natural  vegetation,  current  scars,  dark  tones,  and  old  stream 
meanders  as  evidenced  tjy    the  numerous  oxbow  lakes  in  the  area. 
This  is  indicative  of  an  area  subject  to  frequent  flooding. 
This  pattern  infers  that  the  soil  textures  are  somewhat  finer 
than  that  of  the  plain  proper  and  that  the  overall  organic 
content  is  somewhat  higher. 

The  overall  pattern  of  the  KanKakee  Basin  indicates  a 
predominantly  granular  soil.   The  dark  depressional  areas 
are  high  in  organic  content  and  are  probably  muck.   The 
sand  dunes,  since  they  are  the  result  of  wind  action,  are 
probably  uniform  in  texture  as  are  the  beach  ridges,  though 
not  to  such  an  extent  as  tne  uunes.   Indications  are  that 
the  sand  deposits  are  quite  deep,  but  the  possibly  exists 
that  they  overlie  a  finer  textured  soil,  probably  of  glacial 
origin. 

Engineering  Significance  of  Agricultural  Soils  Data 
A  study  of  the  profiles  and  related  data  given  in  the 
Soil  Survey  Report  indicates  that  tne  soil  series  occurring 
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in  the  Kankakee  Basin  may  be  grouped,  from  the  standpoint  of 

engineering  materials,  as  follows: 

1   Group  I 

Alida  (Ac)  Maumee  (Ma,b,d,e) 

Berrien  (Ba,b,c)  Morocco  (Ml,m) 

Bridgman  (Bd)  Newton  (Na,b) 

Conrad  (Ck)  Plainfield  (Pl,m, 

Dillon  (Df.g)  n,o,p,r) 

Granby  (Ga,c)  Weiss  (Wc,d) 

Group  II 

Granby  (Gb)  Maumee  (Mc) 

Houghton  (Hd,f,g)  Wooten  (We,f) 

Group  III 

Edwards  (Ea,b,c)  Houghton  (He) 

Group  IV 

Griffin  (Gd.e.fj 

Group  V 

Delia  (De) 

The  symbols  appearing  after  each  of  the  above  soil  series 

indicate  the  type  and/or  phase  of  the  series  appearing  in  each 

group.   It  should  be  noted  that  types  and/or  phases  of  some 

soil3  appear  in  two  groups.   This  same  procedure  of  3ymboliza- 

tion  is  used  in  other  discussions  in  this  chapter. 

The  soil  series  comprising  Group  I  are  deep  deposits  of 

relatively  clean  sands.   The  organic  content  of  the  topsoil 

is  quite  variable.   all  of  these  soil3  possess  excellent 

internal  drainage  characteristics.   However,  the  extremely 

high  ground  water  table  in  the  Kankakee  Basin  keeps  these 

materials  in  a  very  wet  condition  except  where  the  ground 

water  table  has  been  lowered  by  artificial  means.   These 


32 

aanaa  were  originally  water  deposited,  but  wind  action  has 
reworded  many  of  them  into  dune  forma. 

Profiles  of  these  soils  are  quite  similar.   The  main 
differences  are  in  organic  content,  depth  of  topsoil,  and 
ground  water  conditions.   A  discussion  of  typical  profiles 
is  given  in  Appendix  A.   Reference  to  the  "Soil  Survey,  New- 
ton County,"  will  provide  the  engineer  with  detailed  infor- 
mation concerning  the  various  types  and  phases  of  these  soils. 

Group  II  is  maae  up  of  organic  sands.-*  These  sand  deposits 
are  very  deep  and  are  similar  in  all  respects  to  those  of 
Group  I  except  for  the  organic  material  occurring  at  various 
depths.   Phases  of  the  Granby  and  the  L'aumee  are  underlain 
by  a  strata  of  muck.   This  usually  occurs  at  a  depth  of  from 
14  to  36  inches,  and  varies  in  thickness  from  6  to  2U   inches. 
Of  the  four  phases  of  Houghton  muck  found  in  Newton  County, 
three  are  shallow  deposits  of  muck  over  deep  deposits  of  sand 
and  are  included  in  Group  II.   The  '.iooten  series  also  has  a 
strata  of  mucky  material,  out  it  occurs  generally  at  a  greater 
deptr.  than  does  tnat  in  the  GranDy  and,  iv^aumee.   This  muck 
layer  occurs  at  about  3  feet  in  the  Vvooten  and  averages 
about  1  foot  in  thickness. 

Group  III,  the  Houghton  and  Edwards  series,  are  deep 
deposits  of  mucK,  peat,  and  marl.   One  phase  of  the  Houghton 
is  in  this  group.   It  is  a  very  deep  mucK  deposit.   The  Ed- 
wards soils  are  rather  shallow  deposits  of  muck,  about  18 
inches,  over  deep  deposits  of  marl.   From  an  engineering 
standpoint,  this  marl  can  be  grouped  with  the  muck. 
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The  Griffin  aeries,  Group  IV,  is  a  floodplain  soil  found 
along  the  Kankakee  River.   The  texture  is  quite  variable, 
ranging  from  a  sandy  silt  to  clay.   This  soil  is  subject  to 
frequent  flooding  and  is  generally  in  a  poorly  drained  condi- 
tion.  Much  of  the  area  of  Griffin  soil  is  cut  up  by  old 
channels,  now  filled.   This  soil  contains  a  high  percentage 
of  fines  in  its  profile,  ana  the  percentage  of  sand  size 
material  varies  considerably.   From  the  agricultural  soils 
map,  the  areas  of  high  and  low  sand  content  can  be  distin- 
guished since  they  are  mapped  as  different  types  of  the  Grif- 
fin series.   In  general,  this  area  is  low  and  wet.   The  old 
stream  channels  present  a  problem  in  that  they  cannot  be 
crossed,  as  a  rule,  without  a  bridge.   For  engineering  purposes, 
this  area  is  one  to  be  avoided,  principally  because  of  the 
flooding  problem.   Highway  construction  across  this  area 
would  necessitate  bridging  and  high  fills. 

Group  V,  the  Delia  series,  is  a  very  poorly  drained  clay 
soil.   The  topsoil  is  high  in  organic  content  and  overlies  a 
subsoil  varying  in  texture  from  a  sandy  clay  to  a  silty  clay. 
The  parent  material  is  a  clay  soil,  interstratif ied  with  thin 
layers  of  sand  and  silt.   For  engineering  uses,  this  soil 
would  give  poor  performance. 

Correlation  of  Airphoto  Patterns 
with  Agricultural  Soils  Data 

Figure  4  is  a  stereotriplica te  showing  both  dune  areas 

ana  low  lying  plain.   The  dunes  stand  out  when  viewed  in  stereo. 

The  size,  shape,  and  slope  of  these  dunes  varies  considerably. 
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The  windward  sides  have  more  gentle  slopes  than  do  the  lee- 
ward sides.   Note  "B"  and  "C"  in  Figure  4.   The  dunes  have 
been  left  to  natural  vegetation  and  only  a  few  attempts  have 
been  made  to  cultivate  crops  on  them.   This  is  in  an  effort 
to  stop  wind  erosion.   Where  natural  tones  of  these  dunes 
are  exposed  by  an  fcbsence  of  vegetation  or  in  road  cuts,  it 
is  a  light  grey  to  white.   These  dune  sands  are  predominantly 
the  Plainfiela  soils  in  the  higher  topographic  situations. 
The  Berrien  and  Newton  series  occupy  the  lower  slopes  just 
above  the  plain.   Photo  tcne3  in  this  plain  area  vary  from 
light  to  dark  and  indicate  the  various  types  and  phases  of 
the  low  lying  Granby  and  Mauxnee  series. 

Figure  5  is  a  sterectri plica te  covering  an  area  with 
somewhat  different  characteristics  in  that  muck  and  peat  de- 
posits are  found  along  with  areas  which  are  practically  under 
water  where  natural  drainage  prevails.   Areas  marked  "a"  and 
"6"  are  xuucit  and  peat  deposits.   It  can  be  seen  that  these 
are  low  areas  of  dark  to  very  darK  tones.   Drainage  ditches 
do  very  little  to  lighten  the  overall  tone.   Where  the 
Houghton  muck3  are  underlain  by  sand,  the  drainage  character- 
istics create  a  lighter  photo  tone  and  man-made  drainage  is 
bordered  by  streaks  of  light  tone  indicating  a  lower  moisture 
content  by  virtue  of  seepage  into  the  drainage  ditches. 

In  Figure  5,  the  Edwards  soil,  area  "B",  is  a  muck  over- 
lying marl.   These  materials  are  rather  hard  to  distinguish 
from  the  transitional  Houghton  soils  on  the  airphotos,  but 
comparison  with  the  soils  map  readily  differentiates  between 
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Figure  i>.   Soil  Patterns  of  the  Kankaicee  Basin. 

This  stereotriplicate  illustrates  soil  patterns 
and  their  relationship  to  various  agricultural 
soil  series.   See  Chapter  IV  for  discussion. 
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Figure  i>.   Soil  Patterns  of  the  Kankakee  Basin. 

This  stereotriplicate  illustrates  soil  patterns 
and  their  relationship  to  various  agricultural _ 
soil  series.   See  Chapter  IV  for  discussion. 
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the  two. 

The  areas  marked  "C"  in  Figure  5  are  those  in  which  an 
extremely  high  ground  water  table  prevails.   These  soils  are 
essentially  under  water  where  no  artificial  drainage  has 
been  provided.   They  are  characterized  by  dark  to  very  dark 
tones  and  a  "blotch}*"  appearance,  created  by  the  variations 
in  tone.   The  very  high  ground  water  table  has  retarded  the 
development  of  the  soil  profile  and  organic  content,  even  in 
the  topsoil,  is  somewhat  low.   This  soil  is  the  Conrad  series. 
Where  the  problem  of  the  water  table  can  be  handled,  this 
soil  is  an  excellent  engineering  material. 

Areas  "D"  in  Figure  5  are  Plainfield  and  associated  soils 
occurring  at  higher  elevations.   These  have  been  discussed 
in  connection  with  Figure  4,  as  have  the  Maumees,  area  "E". 

Tiie  overlap  in  Figure  5  is  a  portion  of  the  agricultural 
soils  map  to  the  same  scale  as  the  airphotos  and  it  is  in- 
serted for  comparison  purposes.   The  major  soil  borders  can 
be  traced  on  the  airphoto  by  correlating  changes  in  elevation 
ana  tone  with  the  soil  borders  appearing  on  the  overlay. 

The  materials  which  appear  on  the  engineering  soils  map 
attached  to  thia  report  are  the  groups  of  agricultural  soil 
series  which  are  given  in  this  chapter.   It  should  De  noted 
that'  the  Group  II  soils  have  been  given  a  symbol  on  the 
engineering  soils  map  which  signify3  an  organic  topsoil. 
This  is  done  merely  to  call  attention  to  these  soils  since 
they  contain  a  strata  of  muck  in  the  subsoil.   The  topsoil 
in  these  areas  does  not  necessarily  contain  more  organic 
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material  than  those  of  Group  I. 

Due  to  scale  limitations  and  one  color  reproduction,  it 
was  not  possible  to  prepare  an  engineering  soils  map  reflect- 
ing the  variations  in  texture  rthich  are  shown  on  the  agricul- 
tural soils  map,  but  reference  to  this  map  tfill  give  more 
detailed  textural  information. 

Marseilles  Moraine 

Airphoto  Analysis 

The  Marseilles  Moraine  extends  across  the  county  and 
separates  the  Kankakee  Basin  from  the  Iroquois  section. 
The  topography  is  rolling  and  it  is  the  major  topographic 
feature  in  the  county  though  relief  is  not  too  great,  only 
about  40  feet  above  the  adjacent  area3.   The  south  slope  is 
more  abrupt  than  the  northern  slope. 

The  drainage  pattern  formed  on  this  moraine  is  the 
dendritic  type,  dense  along  the  central  ridge  portion  and 
oecoming  more  sparse  on  the  slopes.   Drainage  is  away  from 
the  ridge  line  to  the  Iroquois  River  to  the  south  and  to  the 
Kankakee  River  to  the  north.   The  higher  central  portion,  or 
ridge  line,  is  outlined  by  the  drainage  pattern.   A  consider- 
able number  of  small  kettle  holes  are  scattered  throughout 
the  moraine  and  many  of  tnem  have  small  gully  systems  terminat- 
ing in  them.   These  kettles  are  very  dark  in  tone  duo  both 
to  vegetation  and  moisture,  and  act  as  settling  basins  for 
runoff  from  the  surrounding  areas.   The  overall  drainage 
pattern  is  indicative  of  a  fine  textured  material  in  that 
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it  is  rather  densely  developed.   The  most  significant  erosional 
feature  is  this  aense,  gully  development.   In  some  instances, 
particularly  near  the  borders  of  the  moraine,  the  natural  gully 
pattern  has  been  altered  by  ditching  operations.   The  predomi- 
nant gully  shape  and  gradient  is  broad  and  shallow,  with  a 
gentle  gradient;  however,  a  few  gullies  are  narrow  and  deep 
in  proportion  to  their  width.   Many  gullies  end  in  kettles, 
or  undrained  depre3sional  areas.   The  letter  "A"  in  Figure 
b  identifies  a  characteristic  gully.   It  is  indicative  of 
fine  grained  texture.   "B"  is  a  narrow  and  rather  deep  gully 
which  nas  probably  been  altered  b\  excavation  although  the 
airpnoto  fails  to  snow  such  evidence.   "C"  iaentifies  an 
artificial  drainage  ditch.   A  kettle  hole  is  indicated  by  "D". 
The  group  of  kettles  near  the  center  of  tne  illustration  is 
evidence  of  a  more  granular  material. 

Photo  tones  reflect  moisture  anu  vegetative  conditions 
and  are  verv  closely  related  to  the  drainage  pattern  and  to 
gully  shape  and  gradient.   Tones  vary  from  very  light  to 
very  dark,  almost  black  areas.   The  kettles,  "D"  in  Figure  o, 
are  very  dark.   The  gullies  appear  as  broad,  dark  bands  in- 
dicating the  presence  of  moisture  and  organic  material.   The 
areas  of  light  tone  occur  on  knolls  and  hills  and  on  the 
steeper  slopes  away  from  the  gullies.   These  are  the  better 
drained  areas.   The  tonal  variations  typical  of  this  moraine 
are  those  appearing  in  the  area  identified  by  "E"  in  Figure 
6.   Generally  speaking,  this  type  of  variation  is  indicative 
of  a  predominantly  fine  grained  material.   Tonal  variations 
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Figure   o.   boil  Patterns  of  the  Marseilles  Moraine. 

Tnis  stereotriplicate  illustrates  soil  patterns 
and  tneir  rel&tionsnip  to  various  agricultural 
soil  series.*  See  Chapter  IV  for  discussion. 
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Figure  0.   boil  Patterns  of  tne  Marseilles,  Moraine. 

Tnis  sterectriplicate  illustrates  soil  patterns 
and  tneir  relationship  to  various  agricultural 
'  soil  series.*  See  Chapter  IV  for  discussion. 
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along  the  ditch,  "F"  in  Figure  o,  reflect  a  different  situation, 
These  variations  show  evidence  of  the  effects  of  flowing  water. 
The  mottled  light  and  dark  tones  have  been  altered  to  show 
characteristics  of  water  deposition.   It  appears  that  this  is 
an  old  channel  wnich  has  been  filled.   The  finer  mottled 
effect,  most  noticable  in  the  area  marked  "G",  is  indicative 
of  granular  material.   A  small  gravel  pit  has  been  opened  in 
this  area  since  these  airphotos  were  taken.   This  gravel  is 
overlain  by  8  to  12  feet,  of'  fine  grained  alluvial  materials 
and  peat.   The  gravel  occurs  in  relatively  thin  beds,  usually 
a  maximum  of  3  or  4  feet  in  thickness.   The  gravel  particles 
are  sub-rounded  to  rounded,  characteristic  of  water  deposition. 

Natural  vegetative  cover  in  the  Marseilles  Moraine  is 
of  little  significance.   Most  of  the  area  is  under  cultivation 
and  natural  vegetation  has  been  removed. 

Engineering  Significance  of  Agricultural  Soils  Data 

A  study  of  the  profiles  and  related  data  given  in  the 

Soil  Survey  Report  indicates  that  the  soil  series  occurring 

in  the  Marseilles  Moraine  may  be  grouped,  for  engineering 

purposes,  as  follows: 

Group  I 

Ade  (Aa,b)  Corwin  (Cl,m) 

Ayr  (Ae,d)  Deardruff  (Dd) 

Chalmers  (Ca,b,o)  Odell  (0a,b) 

Clarence  (Cd,e)  Parr  ( Pa,b, c,d,e,f , 
Clyde  (Cf)  g,h,A) 

Coloma  (Cg,h)  Swygert  (Se,f) 

Group  II 

Stockwell  (Sa,b)  Tippecanoe  (Ta) 
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Group  III 

Edwards  (Ea,b,c)  Houghton  (He) 

The  above  groups  of  soil  series  make  up  the  various 
materials  which  are  shown  on  the  engineering  soils  map  attach- 
ed as  a  part  of  this  report.   Due  to  scale  limitations  and 
one  color  reproduction,  it  was  not  possible  to  differentiate 
on  the  engineering  soils  map  between  some  slight  variations 
in  soil  characteristics  in  Group  I.   However,  reference  to 
the  agricultural  soils  mar  and  the  accompanying  report  will 
readily  distinguish  between  these  soils.   The  typical  profiles 
shewn  in  Appendix  a  indicate  the  variations  in  these  soils. 

The  soil  series  appearing  in  Group  I  are  glacial  till 
materials.   The^  occur  very  extensively  in  the  moraine  and 
are  the  predominant  soils.   The  following  paragraphs  dis- 
cuss the  various  soil  series  making  up  this  group. 

Tne  Ayr  and  Jeardruff  series  occur  on  slopes  and  Knolls 
and  are  closely  associated  with  the  Parr  soils.   The  topsoil 
is  sandy  and  relatively  high  in  organic  material.   The  sand 
content  decreases,  and  the  clay  content  increases,  with  depth. 
In  the  Ayr  series,  the  depth  of  this  sandy  material  extends 
to  about  2U    inches,  but  in  the  Deardruff  it  extends  to  about 
54  inches.   The  parent  material  for  both  these  soils  is  a 
heavy  clay  till.   Internal  drainage  characteristics,  above 
this  clay  material,  are  good.   However,  the  underlying  clay 
is  relatively  impervious. 

The  Corwin  and  Parr  also  occur  in  high  topographic 
positions.   Slopes  range  from  2  to  12  percent.   The  parent 
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material  in  the  Parr  and  Corwin  contain3  much  leas  clay.   It 
ia  composed  of  unassorted  sand,  silt,  and  cla^  with  some 
gravel  particles  ana  rocK  fragments.   The  topsoils  in  these 
materials  are  silty  ana  rather  high  in  organic  content.   This 
overlies  a  subsoil  in  which  the  clay  content  increases  with 
depth  until  it  reacnes  a  maximum  just  above  the  parent  material, 
at  a  depth  of  about  j>   feet.   These  soils  drain  moderately  well 
internally,  due  primarily  to  their  high  position. 

The  Swygert  and  Clarence  soils  are  very  similar  to  those 
above.   However,  these  soils  occupy  an  intermediate  position 
between  the  higher  soils  such  a3  the  Parr  and  depressional 
soils  such  as  tne  Clyde  or  Cnalmers.   Generally,  they  occur 
in  relatively  level  areas.   The  parent  material  is  a  clay 
till  simil-r  to  that  of  the  Ayr  and  Deardruff  series.   This 
material,  coupled  with  the  topographic  position,  creates  a 
poor  drainage  situation  both  internally  ana  externally.   The 
topsoil  in  these  areas  is  siltj  and  high  in  organic  content. 
The  subsoil  grades  from  a  silt  to  a  silty  clay.   The  clay 
till  parent  material  occurs  at  about  25  incnes. 

The  Ciialmers,  Clyde,  ana  Odell  series  are  tiie  very  poor- 
ly arained  depressional  soils.   The  parent  materials  from 
which  these  soils  develop  is  an  unassorted  till  composed  of 
Sana,  silt,  and  clai  with  some  fine  gravel  and  rock  fragments. 
The  depth  of  tne  altered  profile  varies  from  about  2g  feet, 
in  the  Oaell  series,  to  about  U$   feet  in  the  Chalmers.   All 
of  these  soils  are  very  nign  in  organic  content  near  the  sur- 
face ana  tue  topsoil  is  unusually  aeep,  from  12  to  15  inches 
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as  a  rule.   The  subsoil  varies  from  IB  to  40  inches  in  thick- 
ness and  is  a  silty  clav  material.   In  the  Odell  soils  the 
clay  content  is  much  higher  and  it  graces  to  a  clay  just 
above  the  parent  material. 

The  Ade  and  Coloma  series  are  deep  sand  deposits  develop- 
ed over  unassorted  glacial  drift.   The  depth  of  the  sandy 
material  is  generally  about  o  feet.   The  tcpsoil,  about  8  inches 
in  detth,  varies  in  organic  content  and  is  somewhat  silty. 
The  subsoil,  to  a  dejth  of  about  2  feet,  is  a  sandy  sjlt  with 
the  percentage  of  s^nd  increasing  with  depth.   From  2  feet  to 
about  0  feet,  the  soil  is  a  loose,  fine  sand.   In  some  instances, 
these  soils  occur  as  low  ridges  and  staole  dunes.   Internal 
drainage  is  excellent  above  the  underlying  till. 

The  soils  of  Group  II  are  water  deported  and  are  gran- 
ular in  nature.   They  occur  in  small  deposits,  generally,  and 
are  quite  different  Irom  the  soils  of  Group  I.   The  series 
making  up  this  grouj:  are  discussea  oelow. 

The  Stockwell  soil  occurs  in  a  high  topographic  position 
in  some  instances.   Usually  it  is  found  in  gently  sloping 
situations.   The  Stocxtwell  overlies  a  gravel  deposit  and  is 
one  of  the  two  known  sources  of  us^Dle  gravel  in  Newton 
County.   The  topsoil  is  about  7  inches  deep  ana  gravel  particles 
are  founa  ooth  on  the  surface  and  in  the  topsoil.   The  subsoil 
is  a  sandy  clay  containing  a  considerable  number  of  gravel 
particles.   Immediately  above  the  underlying  gravels,  a  6  inch 
layer  cf  gravelly  clay  occurs.   The  underlying  gravel  occurs 
at  a  aepth  of  from  40  to  00  incnes.   It  contains  a  high  per- 


u 


centage  of  sand  and  fine  grained  material  and  is  fairly  well 
graded.   The  thickness  cf  the  gravel  strata  is  about  12  to 
18  inches  and  it  overlies  a  aean.  of  sand  in  niost  instances. 
It  appears  to  occur  from  a  local  outwash  situation.   It  is 
stratified,  certainly  suggesting  .vater  deposition.   Since  it 
occurs  in  widelv  scattereu  deposits,  small  in  extent,  and  in 
a  till  moraine  witnout  evidence  of  being  in  an  outwash 
channel,  it  was  probably  deposited  locally  ana  worked  into  a 
valley  or  depression  by  the  melting  ice  of  the  glacier. 

The  otner,  and  more  extensive,  source  cf  gravel  in  this 
area  occurs  under  the  Tippecanoe  soil.   Tnis  is  a  water  deposit- 
ed material  which  extends  into  the  moraine,  filling  an  old 
channel.   This  material  is  found  nortneast  cf  the  town  cf 
Morocco  and  a  gravel  pit  hab  been  opened  in  it.   The  depth 
to  the  gravel  varies  from  4  to  3  feet.   A  thin  seam  of  clay, 
about  o  inches  thick,  overlies  the  granular  material  lirectly. 
Above  this  is  a  strata  of  sandy  and  gravelly  clay,  averaging 
about  3  feet  in  thickness.   Just  beneatn  the  organic  topsoil 
is  a  strata  of  silty  material  containing  pebbles  and  rock 
fragments.   This  soil  is  moderately  well  drained  in  tne  upper 
part,  but  tne  clay  strata  restricts  arainage  in  the  lower 
part.   Tne  gravel  pit  located  northest  of  L,Iorocco  is  a  com- 
mercial operation.   Gravel  and  coarse  sand  is  being  removed 
by  dredging.   This  is  a  slow  process  and  the  output  of  the  pit 
is  small. 

The  soils  of  Group  III  are  the  Edwards  and  houghton  series, 
These  are  tne  mucks,  peats,  and  marl3  and  are  similar  to  those 
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discussed  in  connection  with  the  Kankakee  Basin. 

Correlation  of  Airphoto  Patterns 
with  Agricultural  Soils  Data 

The  relationship  of  the  airphoto  pattern  and  the  agricul- 
tural soils  map  is  illustrated  in  Figure  o.   The  airphoto 
characteristics  of  this  area  were  discussed  previously  in  this 
section.   The  transparent  overlay  containing  the  agricultural 
soil  borders  emphasizes  the  correlation  between  the  map  ana 
the  airphoto  pattern.   Minute  variations  in  tone  and  topog- 
raphy reflect  different  agricultural  soils.   Inferences  as 
to  engineering  soils  male  from  the  airphoto  pattern  are  re- 
flected b>  the  agricultural  soils  map. 

The  Parr,  Corwin,  Ayr,  and  Deardruff  soils  are  illustrated 
in  Figure  o.   These  3oils  have  a  medium  light  tone  ana  occur 
in  tne  nigner  topographic  positions.   The  owygert  and  Clarence 
soils  are  found  in  areas  sligntly  lower  than  the  Parr.   These 
two  soils  cannot  be  identified  on  the  airphotos.  The  Chalmers, 
Clyde,  and  Odell  soils  generally  occupy  the  lowest  topographic 
positions,  and  can  be  identified  from  this  and  their  lark  tones. 
They  are  also  associated  with  surface  drainage  features  such 
as  gullies  since  they  are  poorly  drained  soils.   The  Ade  and 
Coloma,  rather  deep  deposits  of  sand,  appear  light  in  tone  on 
the  airphotos  and  are  normally  found  on  knolls  or  ridges. 

The  Stockwell  series  does  not  appear  in  Figure  o.   However, 
it  usually  has  a  medium  to  light  tone  and  may  be  somewhat 
mottled.   It  is  found  in  gently  sloping  areas  and  old  gravel 
pits  may  identified  in  some  of  the  deposits.   Figure  7  is  a 
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Figure  7.   Gravelly  Profile  in  the  Marseilles  Moraine 
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ground  photo  taken  in  one  of  these  old  gravel  pits.   The  upper 
photograph  shows  the  thick  overburden  and  the  lower  shows  a 
close  up  of  the  gravel  strata. 

The  Tippecanoe  soil  is  water  deposited  and  occurs  in  old 
outwash  channels.   These  channels  can  be  identified  on  the 
airphotos.   Figure  6  illustrates  the  largest  deposit  of  this 
material  in  the  Marseilles  Moraine.   The  tone  exhibits  a 
mottled  effect  ana  the  topography  is  almost  level.   The  agri- 
cultural profile  indicates  that  tne  gravel  strata  is  overlain 
by  sandy  to  silty  clay.   Field  investigation  showed  that  this 
is  incorrect  in  most  instances.   A  deep  deposit  of  peat  is 
most  generally  found  above  the  gravel  strata. 

The  Houghton  and  Edwards  soils,  muck,  peat,  and  marl,  do 
not  occur  in  the  area  covered  by  Figure  6.   However,  they 
appear  as  darit  depressions,  undrained  in  some  cases,  and  can 
be  identified  on  the  airphotos. 

Iroquois  Section 

Airphoto  Analysis 

This  area  lies  between  the  Tipton  Till  Plain  and  the 
Marseilles  Moraine.   The  topography  is  level  to  gently  rol- 
ling and  the  major  relief  features  are  found  adjacent  to  the 
Iroquois  River  and  its  tributaries. 

Tne  drainage  pattern  is  a  coarse  textured  dendritic  type. 
It  is  composed  of  both  natural  and  man-made  drainage  ways. 
The  principal  tributary  streams  of  the  Iroquois  River  drain 
both  the  Till  Plain,  on  the  south,  and  the  moraine,  on  the 
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north.   The  texture  of  the  drainage  pattern  is  less  dense  in 
the  Iroquois  Section  than  in  either  of  the  adjacent  sections. 
This  pattern  indicates  that  a  considerable  amount  of  drainage 
is  internal. 

Erosional  features  have  not  developed  on  a  wide  scale. 
Tne  principal  drainage  ways  nave  ceen  controlled  by   ditching 
operations.   Natural  erosional  features  are,  in  general, 
limited  to  minor  gullies  draining  into  these  streams.   These 
gullies  have  a  long,  easy  gradient  and  are  broad  and  shallow. 
This  is  evidence  of  a  fine  grained  soil  occurring  alcng  these 
streams. 

Photo  tones  in  the  Iroquois  Section  vary  from  a  light, 
almost  white  tone  to  a  very  dark  gray.   The  areas  of  dark 
tone  are  less  extensive  and  are  found  mostly  in  the  eastern 
part  of  the  county.   Bands  of  light  tone  outline  artificial 
drainage  ditches.   This  is  the  result  well  drained  spoil 
banks.   No  one  tonal  pattern  is  typical  of  this  section.   Tones 
vary  throughout  the  entire  area,  but  are  indicative  of  the 
moisture  and  vegetative  situation. 

Vegetation  is  not  significant  in  this  section.   Except 
along  the  river  and  its  principal  tributaries,  most  of  the 
natural  vegetation  has  been  removed  in  order  that  the  land 
migiit  be  cultivated. 

Tne  airphoto  pattern  of  this  area  shows  considerable 
variation,  indicating  different  materials  or  different  origins 
for  similar  materials.   Field  investigation  has  disclosed  that 
the  material  underlying  this  area  is  glacial  drift.   This  drift 
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appears  at  the  surface  in  many  places  as  "islands"  surrounded 
by  water  deposited  material  of  varying  thickness.   Wind  action 
has  altered  the  surface  pattern  of  the  drift  ana  the  water 
deposited  materials.   This  accounts  for  the  rather  wide  vari- 
ations in  airphoto  patterns  throughout  this  limited  area. 

Figure  8  is  a  stereotriplicate  illustrating  the  effects 
of  wind  action  where  both  the  drift  material  and  lacustrine 
soils  appear  at  the  surface.   Tnese  three  surface  patterns 
stand  out  individually  in  this  area.   The  low  dune  formation 
is  the  most  prominent.   This  is  identified  by  the  letter  "A". 
"B"  indicates  small,  low  dunes  or  sand  deposits  spotted  at 
irregular  intervals.   Area  "A"  is  rather  extensive.   It  swings 
almost  directly  west  and  extends  across  the  county  as  a  low, 
broken  ridge.   This  is  probably  the  remnant  of  an  old  beach 
ridge,  formed  by  the  recession  of  the  water  responsible  for 
the  lacustrine  deposits  in  this  area.   This  ridge  has  been 
reworded  by  wind  action,  particularly  on  the  eastern  end. 
Drift  material  appears  on  the  surface  within  the  area  "C". 
The  slightly  higher  topographic  position  and  the  tonal  character- 
istics are  the  principal  features  which  identify  this  material. 
The  area  marked  "D"  is  composed  of  water  deposited  materials 
on  the  surface.   Field  investigation  or  agricultural  soils  ! 
aata  is  necessary  to  differentiate  between  the  water  deposited 
soils  and  the  glacial  materials.   It  cannot  be  done  from  the 
airphotos  alone. 

Figure  9  is  a  stereotriplicate  of  an  area  about  b  miles 
to  the  west  of  that  covered  by  Figure  8.   The  pattern  here 
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figure  8.   Soil  Patterns  of  the  Iroquois  Section. 

This  stereotriplicate  illustrates  soil  patterns 
and  their  relationship  to  various  agricultural 
soil  series.   See  Chapter  IV  for  discussion. 
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figure  8, 


Soil  Patterns  of  the  Iroquois  dection. 
This  stereotriplicate  illustrates  soil  patterns 
and  their  relationship  to  various  agricultural 
soil  series,   dee  Chapter  IV  for  discussion 
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Figure  9.   Soil  Patterns  of  the  Iroquois  Section. 

This  stereotriplicate  illustrates  soil  patterns 
and  their  relationship  to  various  agricultural 
soil  series.   See  Chapter  IV  for  discussion. 
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Figure  9.   Soil  Patterns  of  the  Iroquois  Section. 

This  stereotriplicate  illustrates  soil  patterns 
and  their  relationship  to  various  agricultural 
soil  series.   See  Chapter  IV  for  discussion. 
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is  somewhat  different,  though  the  materials  are  essentially 
the  same.   An  additional  material,  a  stream  deposited  flood- 
plain  soil,  occurs  here.   This  material,  identified  by  the 
letter  "A",  was  deposited  along  tne  floodplains  of  the  small 
streams.   These  streams  have  been  straightened  in  some  places 
by  ditching  operations  in  an  effort  to  improve  drainage  and 
stop  unnecessary  erosion.   The  photo  tones  in  these  areas 
are  a  medium  gray  for  the  most  part,  but  are  spotted  with 
lighter  and  darker  areas.   The  lighter  areas  are  indicative 
of  leaching  of  the  spoil  banks  in  sections  wnere  ditching 
operations  occurred,  and  the  darker  areas  are  evidence  of 
undrained  depressions  and  small  slack  water  areas  where  water 
has  ponaed.   These  slack  water  areas  are  higher  in  organic 
content  than  the  surrounding  areas.   Gullies  crossing  this 
floodplain  are  broad  and  shallow  except  where  they  cut  down 
sharply  from  the  upland.   Soils  in  these  areas  are  silts  arid 
clays,  transported  by  w-iter  from  adjacent  areas,  and  are  rather 
poorly  drained. 

The  main,  or  east-west,  stream  in  this  illustration  serves 
as  a  dividing  line  between  two  different  surface  materials. 
Differences"  in  tone  and  gully  development  differentiate  be- 
tween these  areas.   On  one  side  of  the  stream  the  gullies 
back  in  tne  upland  are  narrower  and  have  steeper  gradients, 
and  tne  depressional  areas  are  darker  in  tone.   In  addition, 
a  subdued  mottled  effect  is  suggested.   This  is  evidence  of 
a  drift  material.   field  investigation  confirmed  this.   Gn 
the  other  side  of  tne  stream,  gully  shape  and  gradient  ana 
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tonal  characteristics  are  different.   The  gullies  are  broad 
and  shallow  and  have  a  very  gentle  gradient.   They  are  darK 
in  tone  and  contrast  sharply  with  the  adjacent  higher  areas. 
The  low,  light  toned  ridge,  extending  in  an  east-west  direction 
through  this  area,  is  the  western  extreikity  of  the  ridge  dis- 
cussed in  Figure  8.   These  areas  are  indicative  of  fine  sands 
overlying  tne  lacustrine  deposits.   i»ind  action  has  probably 
reworked  them  considerably.   The  materials  in  this  area  are 
predominantly  lacustrine  silts  and  clays. 

Figure  10  is  a  stereotriplicate  of  an  area  just  north 
of  the  Iroquois  River  and  west  of  U.S.  41.   The  airphoto  pat- 
tern of  this  area  indicates  a  surface  material  different  from 
the  ones  previously  aiscussea  and  illustrated.   The  moat  sig- 
nificant features  of  this  ]  attern  are  tne  tonal  variations  and 
tne  drainage  situation.   These  are  closely  interrelated  since 
the  drainage  situation  is  responsible  for  the  tonal  cnaracter- 
istics . 

Gully  development  has  been  retarded  by  the  internal  drain- 
age characteristics  of  this  material.   Locally,  drainage  is 
mostly  internal.   Very  little  precipitation  is  carried  off  by 
surface  runoff   A  number  of  low  depressional  areas,  identified 
in  Figure  10  by  the  letter  "A",  act  as  small  collecting  basins 
for  surface  runoff.   These  basins  arain  internally.   Other 
evidence  of  internal  drainage  are  the  tonal  variations  character- 
ized by  the  mottled  effect  indicated  by  "B"  in  Figure  10.   The 
narrow  dark  toned  areas  collect  runoff  from  the  immediately 
adjacent  higher  and  lighter  toned  areas.   Organic  matter  also 
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Figure  10.   Soil  Patterns  of  the  Iroquois  Section. 

This  stereotriplicate  illustrates  soil  patterns 
and  their  relationship  to  various  agricultural 
soil  series.   See  Chapter  IV  for  discussion. 
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Figure  10.   Soil  Patterns  of  the  Iroquois  Section. 

This  stereotriplicate  illustrates  soil  patterns 
and  their  relationship  to  various  agricultural 
soil  series.   See  Chapter  IV  for  discussion. 
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collects  in  these  small  degressions.   Indications  are  that 
tne  material  uere    is  somewhat  granular  in  nature,  fine  sands 
witn  some  silt  ana  possibly  a  small  amount  of  clay. 

The  Iroquois  River  is  tne  principal  drainage  feature  of 
this  section.   Its  tributaries  drain  a  fairly  large  area  in 
Newton  County.   The  river  has  a  very  irregular  channel  with 
many  sharp,  angular  twists  and  turns  where  it  has  not  been 
altered  by  artificial  ;neans.   In  a  number  of  {laces  current 
scars  result  from  the  scouring  action  of  flooding;   however, 
the  artificial  "ox-bow"  lakes,  found  only  in  the  eastern  half 
of  the  county,  appear  to  result  from  ditching  operations  and 
not  from  the  meandering  of  a  stream  in  early  maturity.   The 
twists  and  turns  of  this  river  appear  to  exhibit  a  certain 
amount  of  parallelism.   Figure  10  shows  this  effect.   It 
appears  that  these  are  indications  of  the  influence  of  joints 
in  the  underlying  linestone  bedrock.   About  five  miles  to  the 
south,  this  bedrocK  outcrops  in  a  quarry.   The  banks  of  this 
river  are  very  nigh  and  steep  in  many  places.   This  indicates 
that  tne  channel  has  previously  occupied  a  higher  position, 
and  has  cut  its  way  downward.   Field  investigation  has  reveal- 
ed that  drift  material  is  exposed  frequently  on  the  outside 
of  the  bends.   Tnis  is  another  indication  that  the  stream  is 
lowering,  or  has  lowered,  its  channel.   Generally,  the  soils 
occupying  the  insides  of  the  bends  are  alluvial  silts  and 
clays  while  those  on  tne  outside  of  the  bends  are  either 
glacial  drift  or  lacustrine  aeposits  similar  to  those  found 
further  back  from  the  river. 
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Another  notable  fe&ture  in  this  discussion  of  the  Iroquois 
River  is  the  parallelism  reflected  by  its  main  tributaries  as 
shewn  in  Figure  9.   These  exhibit  roughly  the  same  crjentation 
as  the  bends  of  the  main  river.   One  notable  exception  to  this 
stanaa  out.   Tnis  tributary  flows  parallel  to  the  direction  of 
the  river  for  a  considerable  distance  before  turning  north  and 
emptying  into  the  Iroquois.   Again,  it  is  felt  that  the  under- 
lying bedrocK  controls  the  direction  of  these  streams.   At  the 
Kentland  quarry,  field  investigation  revealed  that  this  bedrocx 
was  tilted  practically  on  end.   It  is  quite  possible  that  the 
parallelism  exhibited  oy  both  the  bends  in  the  main  stream  and 
the  channels  of  the  tributaries  result  from  control  by  the  bed- 
ding planes  in  this  tilted  bedrock. 

From  the  foregoing  discussion  of  the  airphoto  pattern  of 
the  Iroquois  Section,  indications  of  five  principal  materials 
are  found.   These  are  line  grained  lacustrJne  deposits,  glacial 
drift,  lacustrine  sands  and  silts,  fine  grained  alluvial  deposits, 
and  wind  worked  sands. 

The  fine  grained  lacustrine  soils  are  3ilts  and  clays, 
for  the  most  part,  but  son,e  fine  sands  will  be  found  also. 
Internal  drainage  is  rather  poor  and  the  natural  surface 
drainage  has  been  aided  by  ditching  operations. 

The  glacial  drift  material  found  on  the  surface  in  this 
section  is  similar  to  tnat  of  the  Till  Plains  to  the  south. 
This  soil  appears  as  "islanas"  in  this  lacustrine  plain.   From 
this,  it  can  be  assumed  that  tne  lacustrine  deposits  of  this 
section  overlie  glacial  drift  materials. 
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The  more  granular  lacustrine  deposits,  those  composed 
primarily  of  fine  sands  and  silts,  were  evidently  deposited 
under  conditions  where  the  flow  was  sufficient  to  carry  off 
the  finer  particles.   These  soils  are  fairly  well  drained 
internally. 

The  deposits  of  alluvial  silts  and  clays  occur  in  the 
floodplains  of  the  Iroquois  River  and  its  principal  tribu- 
taries.  These  are  nigh  in  orgenic  content  and  are  very  poorly 
drained.   The  sand  deposits  include  both  dune  sands  and  old 
beacn  ridges  which  nave  Dean  reworked  by  wind  action.   These 
are  well  drained  materials  ana  occupy  topograpnic  positions 
which  are  somewnat  higher  than  the  surrounding  areas. 

Engineering  Significance  of  Agricultural  Soils  Data 

The  following  groups  of  soil  series  are  those  which  form 

the  basis  for  the  different  materials  on  tne  engineering  soils 

map.   L/ue  to  scale  limitations  and  one  color  reproduction,  it 

was  not  always  possible  to  show  textural  symbols  and  minor 

variations  in  texture.   The  soils  in  Groups  I  and  II  reflect 

this  situation.   However,  reference  to  the  agricultural  soils 

map  will  readily  differentiate  between  the  various  textural 

classifications  of  these  soils. 

Group  I 

Darroch  (Da,b,c)  Kibbie  (Kb,c) 

Fcresman  (Fa,b,c)  Rennselaer  (Ra,b,c) 

Jasper  (Ja,b,c,d,  Tuscola  (Tb,c,d) 

e,f,6,h) 

Group  II 

KasK.asK.ia  (Ka)  Wabash  (Wa,b) 


Group  Ill 

Lagener  (Ka, b, c ) 

Group  IV 

Julian  (Jk)  otrole  (3c, d) 

Group  V 

Chalmers  (Ca,b,c)  Miami  ( I.lf  ,  g,  h,  k) 

Corwin  (CI  m)  Odell  (Oa,b) 

Crosby  (Cnj  Parr  (?a,b,c,d,e, 

f,e,h,k) 

The  soils  of  Group  V  are  ,»isconsin  drift  materials  and 
are  similar  to  those  found  in  the  Till  r'lain  to  the  south  and 
in  tne  Ivlarseilles  Moraine  to  the  nortn.   These  soils  are  dis- 
cussed in  connection  with  tnose  sections  and  will  be  omitted 
here.   Tiaese  glacial  materials  appear  to  be  either  high  areas 
which  were  not  covered  by  tne  lacustrine  deposits  in  this  area, 
or  areas  wnere  tne  overlying  water  ueposits  have  been  eroded 
away,  exposing  tne  underlying  glacial  material  at  ti±e  surface. 

Tne  soils  of  uroup  1  are  stratified  lacustrine  materials 
composed  primarily  of  layers  of  sand  and  silt  with  some  layers 
of  clay.   The  soil  series  making  up  this  group  are  discussed 
individually  below  in  order  to  emphasize  the  variations  within 
this  group. 

The  Darroch  and  Rennselaer  series  are  developed  from 
essentially  the  same  parent  material.   The  only  difference 
between  these  soils  is  in  topographic  position  and  drainage 
characteristics.   The  Jarroch  is  better  drained  than  the 
hennselaer  and  occurs  in  a  higner  topograpnic  position.   Both 
of  tnese  soils  nave  a  parent  material  composed  of  stratified 
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layers  of  sands  and  silts  with  some  clay  and  some  line  gravel. 
Tne  thiciaiess  and  sequence  of  layers  varies  considerably  from 
place  to  place.   This  parent  material  begins  at  a  depth  of 
from  j>0   to  3o  inches,  usually.   The  topsoil  is  about  o  tc  8 
inches  in  thickness  and  overlies  about  24  to  3o  inches  of 
a  highly  variable  material  composed  of  sand,  silt,  and  clay. 
In  most  cases,  this  subsoil  material  is  rather  plastic. 

The  Koresman,  Jasper,  and  Kibbie  differ  from  the  Jarroch 
and  Rennselaer  in  that  they  have  more  clay  strata  in  tne 
parent  material.   The  Foresman  and  Kibbie  soils  have  poorer 
drainage  characteristics  than  does  the  Jasper.   The  Jasper 
occurs  in  a  higner  topographic  position.   This  accounts  for 
its  better  drainage  characteristics.   Tne  profiles  of  the 
Foresman,  Jasper,  and  Kibbie  are  quite  similar  to  those  of 
the  l»arroch  and  Rennselaer  except  for  the  exceptions  mention- 
ed abeve. 

The  profile  of  the  Tuscola  soil  is  similar  to  that  of 
the  jarroeh  and  rcennselaer  in  that  the  parent  material  is 
composeu  of  stratified  sand  ana  silt  with  some  layers  of  clay 
anu  line  gravel.   However,  it  is  generally  located  near  the 
Iroquois  River  ana  its  tributaries  on  slopes  varying  from  2 
to  20  percent. 

The  soils  of  Group  II,  the  Kaskaskia  and  the  ..abash,  are 
floodplain  soils  ana  occur  along  tne  Iroquois  River  and  its 
tributaries.   The  parent  material  is  an  alluvial  material 
which  has  been  washed  from  the  surrounding  area3.   These  soils 
are  subject  to  flooding  at  least  oace  a  year,  in  most  cases. 


The  Wabash  contains  a  greater  amount  of  clay  than  aota  tne 
Kaskaskia  and  flood  waters  remain  on  this  soil  longer.   In- 
ternal drainage  in  the  Wabash  is  poor.   Tne  topsoil  is  a 
silty  clay,  high  in  organic  content,  and  about  12  inche3  deep. 
The  subsoil  is  also  a  silty  clay  material  and  extends  to  a 
considerable  depth.   The  Kasxaskia  has  a  more  silty  profile 
which  results  in  better  drainage  characteristics.   It  is  also 
found  in  higher  topographic  position  than  the  '."abash. 

The  liagener  series,  Group  III,  is  quite  different  from 
either  of  tne  groups  discussed  above.   It  is  a  deep  deposit 
of  fine  sand.   The  principal  difference  between  the  topsoil 
ana  the  subsoil  is  the  organic  content  which  is  high  in  the 
topsoil.   Below  a  uepth  of  20  inches,  this  material  is  a 
clean  fine  sand.   The  well  arainea  condition  of  this  soil  has 
retarded  profile  development  to  such  an  extent  that  no  system 
of  horizons  has  developed. 

Group  IV,  tne  Julian  and  Jtrole  series,  has  a  lacustrine 
clay  parent  material.   The  Julian  series  is  cnaracterizea  by 
poor  drainage  conditions  and  it  is  ponded  for  part  of  each 
year  where  no  artificial  drainage  has  been  provided.   The 
topsoil  is  a  silty  clay  high  in  organic  content  and  3  bout  7 
inches  deep.   The  subsoil  is  similar  to  the  topsoil  in  texture, 
but  grades  into  the  parent  material  at  a  depth  of  about  35 
inches.   Thin  seams  or  lenses  of  fine  sand  are  found  imbedded 
in  this  clay  parent  material.   Jn  some  places  the  Julian  series 
has  a  strata  of  muck  at  a  depth  of  about  h\   feet.   When  this 
occurs  it  overlies  a  deep  deposit  of  marl.   This  condition  is 
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not  shown  on  the  agricultural  soils  map  and  it  can  only  be 
determined  by  augering. 

For  engineering  purposes,  the  Strole  series  is  quite 
similar  to  the  Julian.   It  is  very  poorly  drained  and  is 
found  in  low,  flat  areas.   The  torsoil  is  about  7  inches 
deep  and  is  high  in  organic  content.   The  subsoil  is  a  silt 
grading  into  a  siity  clay  and  then,  at  a  depth  of  about  30 
inches,  into  the  clay  parent  material. 

Correlation  of  Airphoto  Patterns 
with  Agricultural  ooils  uata 

The  agricultural  soil  series,  types,  and  phases  in  this 
section  reauily  lend  themselves  to  grouping  and  correlation 
with  the  airphoto  pattern. '  Changes  in  topographic  position, 
tone,  and  minute  drainage  features  reflect  different  types 
and  phases  of  a  series,  if  not  a  different  series.   Reference 
to  the  agricultural  soils  data  gives  more  detailed  infromation 
than  can  be  portrayed  on  the  engineering  soils  map. 

figure  9  is  a  stereotri \ licate  of  a  pattern  showing  the 
relationship  of  Foresman,  Jasper,  Rennselaer,  Darroch,  otrole, 
and  Julian  soils  among  others.   A  considerable  number  of  the 
various  types  and  phases  of  the  series  occur  in  this  area,  but 
they  are  unimportant  for  engineering  purposes. 

The  Jasper  soils  occupy  the  highest  topographic  positions 
anu  exhibit  a  light  tone.   The  Foresman  soils  are  closely 
associated  with  the  Jasper  but  occupy  a  slightly  lower  position 
and  reflect  a  generally  darker  tone.   Tne  Darroch  soils  occupy 
an  interxaeuiate  position  between  the  Foresman  ana  the  low 
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lying  Rennselaer  soils,  and  in  most  cases  cannot  oe  distinguish- 
ed from  the  Reanselaer  en  the  airphotos.   Both  the  jarrooh  and 
tiic  Rennselaer  at], ear  darii  in  tone  and  occupy  low  areas. 

The  airphoto  pattern  in  areas  oi'  the  Julian  anu  Strole 
series  is  aark  in  tone.   Generally,  artificial  drainage  is  found 
in  tnese  areas  also.   Tnese  soils  occupy  low  topographic 
puaition3  and  occur  extensively  in  the  eastern  part  of  the 
Iroquois  Section,  the  area  covered  by  Figure  9. 

Figure  10  Deat  illustrates  tne  airphoto  pattern  of  the 
Kaskaskis  and  ■..abash  soils.   These  are  floodplain  soils  along 
the  Iroquois  River.   They  vary  in  tone  from  light  to  aark, 
reflecting  moisture  and  vegetative  conditions.   Generally 
speaking,  the  KaskasKia  soils  are  found  in  the  low  areas  on 
the  inside  of  beads  in  the  river.   Usually,  the  Wabash  is 
found  back  from  the  river,  adjacent  to  the  upland  face  in 
slack  water  areas.   These  two  secies  are  difficult  to  dis- 
tinguish between  on  the  airphotos.   However,  the  agricultural 
ma]_  locates  them  precisely. 

The  Tuscola  ana  Xibbie  series  appear  to  be  quite  similar 
on  the  airphoto.   nowever,  the  Tuscola  has  a  greater  range  in 
3lopes  ana  is  usually  found  on  tne  uplanu  face.   It  appears 
ligiit  in  tune.   The  Kibbie  is  aamer  in  tone  than  the  Tuscola 
and  is-  found  in  more  level  areas. 

Tne  hagener  series  is  easily  iaentifiea  on  the  airihotos. 
It  is  light  in  tone  and  is  found  in  the  form  of  low  ridges  or 
dune3.   It  stands  cut  prominently  when  vieweu,  in  stereo. 
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Tipton  Till  Plain 

Airphoto  Analysis 

This  area  covers  the  extreme  southern  part  of  the  county. 
The  airphoto  pattern  is  rather  subdued  when  compared  to  the 
typical  pattern  that  occurs  in  other  sections  of  Indiana. 
This  is  due  to  the  shallow  depth  of  the  drift  material,  and 
to  the  fact  that  to  the  north  the  drift  has  been  reworked 
and  overlain  by  water  deposited  material. 

The  land  form  is  that  of  a  gently  rolling  to  level  plain. 
The  flatness  of  this  area  is  emphasized  on  the  airphotos  by 
the  rectangular  highway  system  and  the  absence  of  cuts  and 
fills  of  appreciable  dimensions.   The  "basin-knoll"  relation- 
ship, typical  of  Wisconsin  till  plains,  has  been  modified 
to  some  extent.   The  uarK  depressions  are  interconnected  for 
the  most  part,  and  appear  as  low,  -winding,  dark  bands.   These 
are  broad  and  shallow.   The  knolls  are  represented  by  slightly 
higher  areas  of  light  tone  intermingled  with  the  dark  bands. 

Surface  drainage  features  are  better  developed  than  that 
usually  associated  with  Wisconsin  till  and  a  denser  dendritic 
pattern  is  found.   Many  of  the  natural  drainage  ways  have  been 
straightened  somewhat  by  excavation,  and  both  natural  and  man- 
made  characteristics  are  exhibited  in  a  number  of  the  drainage 
ways.   These  drainage  ways  have  additional  significance  in 
that  a  number  of  them  show  indications  of  being  controlled  by 
some  underlying  material.   The  thickness  of  the  drift  near 
the  limestone  quarry  east  of  Lent  land  varies  from  a  minimum 
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of  about  k  feet  to  a  maximum  of  about  20  feet  as  disclosed  by 
fiela  investigation.  This  indicates  that  tne  streams  showing 
control  are  influenced  by  tne  underlying  limestone  bedrock. 

The  typical  Wisconsin  till  pattern  is  also  modified  by 
surface  features.   Extending  across  in  an  east-west  direction 
from  the  southeastern  corner  of  the  county  is  a  ridge.   The 
absence  of  erosional  features  and  its  light  tone  indicate  a 
well  drained  material  such  as  sand.   This  was  confirmed  by 
field  investigation  which  also  disclosed  evidences  of  water 
deposition  and  some  evidence  of  reworking  by  wind.   This 
ridge  is  a  remnant  of  an  old  beach  ridge  formed  by  the  waters 
responsible  for  the  deposits  in  the  Iroquois  Section  to  the 
north.   Figure  11  is  a  stereotriplicate  showing  this  feature. 
The  beach  ridge  is  identified  by  the  letter  "A"  in  the  illus- 
tration.  "B"  is  the  limestone  quarry,  and  "C"  is  a  controlled 
stream  east  of  the  quarry.   The  letter  "D"  indicates  the  point 
where  a  secondary  road  cresses  the  ridge  mentioned  previously. 
Trie  subdued  "basin-knoll"  relationship  can  be  seen  in  this 
illustration  also.   Area  "E"  is  an  elongated,  dark  toned  de- 
pressional  area  resulting  from  interconnection  of  the  basin 
areas.   This  has  formed  a  shallow,  broad  gully  which  drains 
into  the  nearbv  3tream. 

The  airphoto  pattern  indicates  that  tne  materials  in 
this  section  are  predominantly  fine  grained.   This  is  evidenced 
by  the  density  of  the  drainage  pattern  and  the  tonal  variations 
exemplified  by  the  dark,  wide,  and  shallow  depressional  areas 
surrounding  higher  areas  of  lighter  tone.   Tnese  depressions 
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Figure  11.   Soil  Patterns  of  the  Tipton  Till  Plain. 

This  stereotriplicate  illustrates  soil  patterns 
and  their  relationship  to  various  agricultural 
soil  series.   See  Chapter  IV  for  discussion. 
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Figure  11.   Soil  Patterns  of  the  Tipton  Till  Plain. 

This  stereotriplicate  illustrates  soil'patterns 
and  their  relationship  to  various  agricultural 
soil  series.   See  Chapter  IV  for  discussion. 
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will  contain  a  higher  percentage  of  organic  .matter  ana  will 
be  more  moist  than  the  higher  areas  which  they  surround. 

This  till  material  is  composed  of  unassorted  sands,  silts, 
and  clays  with  some  gravel  particles.   The  bedrocK  outnrops 
at  the  Kentland  quarry  ana  in  a  streara  bed  near  Goodlani. 
This  indicates  mat  the  drift  is  relatively  shallow. 

Alluvial  soils  occur  along  the  stream  bed  northeast 
of  Gooaland.   Tnese  soils  are  dark  toned  and  show  evidence 
of  water  w^r^ing,  and  are  predominantly  silts  and  clays. 

Engineering  Significance  oi'  .-agricultural  Soils  Data 

Froiu  a  study  of  the  data  contained  in  the  Agricultural 

Soil  Survey  Report  (^),  the  following  soils  were  grouped: 

Group  I 

Ayr  Ue,d)  .  Deardruff  (Dd) 

Chalmers  iCa,b,c)  Miami  (kf,g,h,k) 

Clarence  tCd.ej  Cdeli  (Ca,b) 

Clyde  (Cf)  Parr  (Pa,b,c,d,e, 
Corwin  (Cl,m)  f, -".-'-. 

Crosby  (Cn)  Swygert  (Se,f) 

Group  II 

Ade  (.-^a,D) 

Group  III 

•7a  bash  ('..a,  b) 

Group  IV 

Stockwell  ( Sa, bj 

Group  1,  tne  most  common  soils,  are  the  series  developed 

from  a  glacial  till  material  of  Wisconsin  age.   These  cover 

most  of  the  area.   The  parent  material  cf  tnese  soils  is  an 

unassorted  glacial  drift.   From  an  engineering  standpoint, 
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differences  in  these  soils  are  of  a  minor  nature.   Textures 
vary  in  the  topsoil  and  subsoil  to  include  various  com- 
binations of  sands,  silts,  and  clays,  and  slopes  vary  from 
0  to  about  16  percent.   The  depressional  soils  such  as  the 
Clyde,  and  the  soils  found  in  level  areas  or  on  the  more 
gentle  slopes,  are  higher  in  organic  content  and  usually  have 
a  higher  clay  content  in  the  subsoil.   Internal  drainage  is 
slow  in  most  of  these  soils  though  some,  such  as  the  Parr  and 
others  found  on  the  steeper  slopes  or  with  a  higner  sand 
content,  are  moderately  well  drained  internally.   Most  drain- 
age, however,  is  through  surface  runoff.   These  soils  have 
been  considered  in  the  discussion  of  the  Marseilles  Moraine 
and  it  is  not  necessary  that  this  discussion  be  repeated 
here. 

Due  to  scale  limitations  and  one  color  reproduction, 
the  textural  variations  in  the  soils  of  Group  I  could  not 
be  shown  on  the  engineering  soils  map.   Reference  to  the 
agricultural  soils  map  will,  however,  give  detailed  variations 
in  these  soils.   In  most  cases,  these  variations  will  not 
be  significant  to  the  engineer. 

The  Ade  series,  Group  II,  is  a  deep  deposit  of  sand  over 
till.   It  occurs  in  high  topographic  positions  and  has  been 
reworked  by  wind  in  most  cases.   Texturally,  it  is  a  fine 
sand  and  it  possesses  excellent  drainage  characteristics. 
Usually,  this  soil  occurs  in  deposits  a  minimum  of  7  to  8 
feet  in  depth. 

The  Wabash,  Group  III,  is  an  alluvial  soil  found  along 
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the  stream  bed  northeast  of  Goodland.   The  Stockwell,  Group 
IV,  is  a  gravelly  soil  which  is  found  along  S.R.  55  about  one 
mile  south  of  its  intersection  with  U.S.  24.   These  two  materials, 
the  Wabash  and  Stockwell,  are  definitely  in  a  minority  and  are 
not  significant  when  considering  the  area  as  a  whole.   Both 
have  been  previously  discussed  in  connection  with  the  Iroquois 
Section  and  the  Marseilles  Moraine,  respectively. 

Correlation  of  Airphoto  Patterns 
with  Agricultural  Soils  Data 

Comparison  of  the  stereotriplica te  shown  in  Figure  11 
with  the  overlay  of  the  same  area,  readily  shows  the  relation- 
ship of  the  various  soil  series  occurring  there.   Differences 
are  mainly  in  topographic  position,  drainage  situation,  and 
organic  content.   The  parent  material  of  these  soils  are  map- 
ped on  the  engineering  soils  map  as  similar  drift  materials, 
unassorted  sand,  silt,  and  clay  with  some  gravel  particles. 
This  area  is  typical  of  the  soils  of  the  Tipton  Till  Plain 
section.   Tne  soils  situated  in  a  higher  topographic  position, 
and  light  in  tone,  are  the  Parr  ana  Cor^in  series.   Those 
darker  in  tone  and  occurring  in  lower  areas  are  the  Chalmers, 
Clyde,  and  Odell. 

The  airphoto  pattern  of  the  Till  Plain  soils  has  been 
discussed  in  connection  with  other  sections  in  this  chapter. 
Airphoto  pattern  features  discussed  there  will  hold  true  for 
soils  occuring  in  the  Till  Plains. 
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CHAPTER  V 
CONCLUSIONS  AND  RECCiUiENDATIONS 

The  methods  of  preparing  engineering  soils  maps  which 
were  explored  in  this  study  indicate  a  degree  of  accuracy 
sufficient  for  the  purposes  for  which  the  maps  are  intended. 
All  other  things  being  equal,  the  accuracy  of  detailed  soil 
characteristics  and  properties  is  dependent  upon  the  extent 
of  field  sampling  and  laboratory  testing  accomplished  during 
the  mapping  process.   This  problem  becomes  one  largely  of  a 
balance  between  manpower,  economics,  and  the  intended  uses 
of  the  final  map  and  accompanying  data. 

The  information  contained  on  tne  engineering  soils  maps 
may  be  divided  into  the  following  categories;  texture  of  the 
surface  soils  and  underlying  materials,  and  surface  and  sub- 
surface drainage  conditions.   From  this  information,  general 
considerations  as  to  the  suitability  of  the  soils  for  founda- 
tions and  use  as  construction  materials  can  be  determined. 
The  accuracy  regarding  each  of  these,  utilizing  the  methods 
set  forth  in  this  study,  are  considered  below. 

Both  airphotos  and  agricultural  soils  maps  readily  adapt 
themselves  to  broad  engineering  textural  and  drainage  determ- 
inations.  The  amount  of  field  investigation  and  testing  in 
this  regard  Is  only  that  required  to  correlate  agricultural 
soil  profiles  and  the  airphoto  pattern.   The  resultant  infor- 
mation is  sufficiently  accurate  to  be  suitable  for  location 
of  granular  construction  materials  and  for  predicting  soil 
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engineering  problems  iivolving  textural  and  drainage  consider- 
ations. 

Surface  and  sub-surface  drainage  is  closely  related  to 
texture  and  a  study  of  one  necessitates  investigation  of  the 
other.   The  drainage  characteristics  of  soils  in  their  natural 
condition  is  investigated  at  length  in  the  preparation  of 
agricultural  soils  maps.   These  data  are  sufficiently  accurate 
for  engineering  purposes.   However,  the  drainage  characteristics 
may  change  considerably  upon  remolding  during  the  construction 
procedures.   Consideration  of  the  drainage  characteristics 
in  a  remolded  condition  would  necessitate  very  extensive  field 
sampling  and  laboratory  testing.   The  economic  aspects  pro- 
hibit this. 

The  accuracy  of  the  determination  of  the  general  suit- 
ability of  the  soils  for  use  as  foundations  and  as  construction 
materials  is  dependent  to  a  great  extent  upon  the  evaluation 
and  interpretation  of  both  the  airphoto  pattern  and  the  agri- 
cultural soils  data.   In  addition,  engineering  judgment  must 
be  utilized  to  balance  economic  considerations  and  field  in- 
vestigation.  As  previously  stated,  the  soils  map  is  not  in- 
tended to  be  a  substitute  for  subsurface  foundation  exploration, 
but  should  indicate  where  field  exploration  and  laboratory 
testing  should  be  concentrated. 

The  application  of  airphotos  to  the  identification  of 
agricultural  soil  series  proved  to  have  definite  limitations. 
Variations  between  soil  series,  in  most  instances,  are  not 
readily  apparent  from  the  airphoto3.   Soil  series  with  dis- 
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tinctive  characteristics,  such  as  the  Plainfield  dune  sands 
and  the  Tippecanoe  gravel  deposits,  can  be  identified.   How- 
ever, soils  such  as  the  Odell,  Chalmers,  and  Clarence,  which 
occur  in  association  with  each  other,  have  variables  not 
apparent  from  the  airphotos  alone.   By  using  the  agricultural 
soils  map  in  conjunction  with  the  airphotos,  the  minute  vari- 
ations between  soil  series  becomes  apparent.   By  grouping  the 
soil  series  on  the  basis  of  engineering  characteristics,  soil 
borders  can  be  drawn  on  the  airphoto  //ith  a  higher  degree  of 
accuracy  than  from  airphotos  alone.   In  this  study,  however, 
the  reverse  of  this  procedure  was  used.   The  airphoto  pattern 
was  used  as  the  basis  for  grouping  agricultural  soil  series 
and  the  engineering  soil  borders  were  drawn  on  the  agricultural 
soils  map.   This  procedure  proved  to  be  accurate  and  faster. 

The  overall  economics  of  this  type  study  are  very  favor- 
able and  indicate  that  herein  lies  the  most  economical  approach 
to  the  completion  of  the  Engineering  Soils  Mapping  Program  in 
Indiana.   The  cost  of  this  study  was  about  #1000,  of  which 
approximately  half  was  the  salary  of  the  compiler.   The  pro- 
cedure outlined  in  this  study  is  economical  in  time,  man- 
power, and  money.   Laboratory  test  data  gathered  in  this 
study  may  be  correlated  with  agricultural  soil  3eries  in 
other  locations  and  cut  down  on  the  amount  of  field  sampling 
and  laboratory  testing  necessary  in  mapping  other  areas. 

It  is  strongly  recommended  that  the  Joint  Highway  Research 
Project  consider  this  type  study  for  future  work  on  the  Engi- 
neering Soils  Mapping  Program. 
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APPENDIX  A 

SOILS  OF  NJ2WTON  COUNTY 

Engineering  Characteristics 

The  agricultural  soils  considered  in  this  appendix  are 

those  which  do  not  appear  in  Bulletin  87,  "The  Formation, 

Distribution,  and  Engineering  Characteristics  of  Soils," 

published  by  the  Joint  Highway  Research  Project  in  19^3. 

The  soil  series  appearing  in  Newton  County  and  which  are 

considered  for  engineering  purposes  in  Bulletin  87  (9) 

are  listed  below. 

Berrien  Griffin 

Bridgman  Maumee 

Clyde  Maimi 

Coloma  Newton 

Corwin  Odell 

Crosby  Parr 

Dillon  Plainfield 

This  appendix  deals  with  the  engineering  characteristics 

of  the  agricultural  soil  series  found  in  Newton  County  and 

not  covered  in  Bulletin  87.   These  are  28  in  number  and  are 

listed  below  for  reference  purposes. 

Ade  Jasper 

Alida  Julian 

Ayr  Kaskaskia 

Chalmers  Kibbie 

Clarence  Morocco 

Conrad  Rennselaer 

Darroch  Stockwell 

Deardruff  Strole 

Delia  Swygert 

Edwards  Tippecanoe 

Foresman  Tuscola 

Granby  V.abash 

Hagener  Weiss 

Houghton  Wooten 
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These  soils  can  be  broken  into  groups  on  the  basis  of 
formation  and  parent  materials.   The  soil  series  listed  below 
are  grouped  on  this  basis.   Each  soil  series  in  these  groups 
is  considered  from  the  standpoint  of  its  engineering  character- 
istics in  the  discussion  which  follows  the  grouping. 
Group  A  -  Muck  and  Peat 
Edwards  Houghton 

Group  B  -  River  Floodplains 
Kaskaskia  Wabash 

Group  C  -  Wisconsin  Drift 

Ade  Clarence 

Ayr  Deardruff 

Chalmers  Stockwell 

Group  D  -  Lake  and  Outwash  Plains 

Alida  Kibble 

Conrad  Morocco 

Darroch  Rennselaer 

Delia  Strole 

Foresman  Swygert 

Granby  Tippecanoe 

Hagener  Tuscola 

Jasper  Weiss 

Julian  Wooten 

Table  I  shows  test  data  compiled  for  this  study.   Atter- 

berg  Limits  were  run  on  selected  samples  from  a  number  of 

agricultural  soil  3eries.   Due  to  the  stratified  nature  of 

many  of  these  soils,  limit  data  was  difficult  to  correlate. 

Group  A  -  Muck  and  peat 
Edwards.   This  series  occurs  throughout  the  county, 
generally  in  rather  small  deposits.   The  profile  of  this  soil 
is  illustrated  in  Figure  A-l.   It  is  essentially  a  deep  de- 
posit of  marl  overlain  by  18  to  24  inches  of  muck.   It  is 
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Table  I 

Atterberg  Limits  Data 

(From  testa  conducted  for  this  study) 


doil  Name 


Depth 
( inches 


Liquid 
Limit 


Plastic 
Limit 


Ayr 

Chalmers 

Clarence 

Darroch 

Deardruff 

Delia 
Foresman 

Jasper 
Julian 

Kasicaskia 
Kibbie 

Rennselaer 


15 
60 

49 
17 

34 
52 

48 

20 

30 
73 

46 
29 

13 
22 

26 
58 

76 

24 
20 
20 

28 
44 

72 
53 

28 

50 
62 
72 

42 
23 
24 
31 

38 
30 

46 
25 

30 
50 
68 

44 
30 
21 

24 
48 

46 
24 

14 
26 
36 
62 

22 

29 
26 
34 

22 

30 
54 

46 
43 
44 

25 
12 

21 
13 

23 
19 

14 
22 

15 
14 
14 

28 
30 

19 
19 
20 
18 

18 
14 

22 
21 
20 

23 
13 

16 
15 
14 
17 

21 
19 
21 
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Table  I  (con't. ) 


19 
28 

24 
25 

33 
40 
50 
bO 

82 
51 
16 
13 

20 
34 

bO 
29 

16 
34 
60 

23 
22 
31 

36    i 

*!    * 

b2 

Depth        Liquid        Plastic 
Soil  Name (inches) Limit         Limit 


Stockwell  19  24  14 

15 

Strole  33  82  36 

27 
12 
11 

Swygert  20  bO  28 

21 

Tuscola  lb  23  16 

16 
21 

Wabash  36  b2  37 
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found  in  low,  undrained  depressional  areas.   From  an  engi- 
neering standpoint,  it  is  extremely  undesirable  and  should 
be  avoided  if  at  all  possible.   Three  types  of  Edwards  soil 
appear  on  the  agricultural  soils  map.   Edward  muck  (Ea)  is 
the  most  extensive  and  is  typical  of  the  series.   A  burned 
phase  (Ec)  is  found  in  some  places.   This  differs  from  the 
Edwards  muck  in  that  the  overlying  muck  deposit  has  been 
burned.   Edwards  loamy  muck  (Eb)  is  a  transitional  soil, 
found  mainly  in  the  Kankakee  Basin,  and  is  intermediate  be- 
tween the  Edwards  ana  the  i.iaumee. 

Houfeiiton.   This  soil  occurs  in  two  basically  different 
types.   Hougnton  mucK  (he)  is  a  deep  deposit  of  muck  and  peat 
and  is  extremely  unaesirable  as  an  engineering  material. 
Three  other  phases  (Hd,f,g)  are  shallow  deposits  of  muck  over 
sand.   These  materials  appear  on  the  engineering  soils  map 
as  organic  sands.   The  overlying  muck  layer  varies  in  thick- 
ness from  14  to  36  inches  and  couli  be  excavated  if  con- 
struction was  necessary  in  these  areas.   The  underlying  sand 
is  well  drained  and  would  furnish  a  good  foundation  material. 
Figure  A-l  illustrates  a  profile  typical  of  this  series. 

Group  B  -  Floodplain  Soils 
Kaskaskia.   This  soil  is  found  along  the  Iroquois  River 
and  its  tributaries  in  Uewton  County.   It  is  forned  from 
alluvium  washed  from  the  surrounding  upland  soils.   It  is 
silty  ana  fairly  well  drained  internally.   It  usually  occupies 
a  sligntly  higher  topographic  position  than  the  associated 
Wabash  series  and  flood  waters  do  not  stand  on  it  for  long 
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periods  of  time.   Highway  construction  in  areas  of  Kaskaskia 
soil  would  necessitate  fills  and  bridges,  chiefly  because  of 
the  problem  of  flooding.   The  airphoto  pattern  indicates  that 
bearock  is  found  at  a  relatively  shallow  depth  along  the 
Iroquois  hiver  and  would  furnish  a  soliu  foundation  for  bridge 
supports.   A  typical  profile  appears  in  Figure  A-l. 

v»abash.   This  soil  is  muck  more  plastic  than  the  Kaskaskia 
and  is  poorly  drained.   It  is  usually  found  in  the  lower  areas 
along  the  Iroquois  River  and  its  tributaries.   The  soil  is 
predominantly  a  silty  clay.   Engineering  considerations  are 
essentially  the  same  as  those  for  the  Kaskaskia  with  the  added 
problems  of  poorer  drainage  and  lower  supporting  power.   A 
typical  profile  of  this  soil  appears  in  Figure  A-2. 

Group  G  -  Wisconsin  Drift 

Ade.   This  material  is  a  deep  sand  deposit  resulting  from 
wind  erosion  of  a  sandy  till.   It  occurs  as  low  dunes  and  ridges 
and  is  found  most  extensively  in  the  Marseilles  Moraine.   In- 
ternal drainage  is  excellent  and  it  possesses  good  character- 
istics for  foundation  material.   This  profile  is  illustrated 
in  Figure  A-2. 

Ayr.   This  soil  is  characterized  by  a  relatively  shallow 
deposit  of  sandy  material  over  a  lignt  clay  till  material. 
It  occurs  in  areas  of  slight  relief  ana  possesses  moderate 
internal  drainage  character j sties.   Drainage  in  the  clay  till 
parent  material  is  more  restricted  than  in  the  upper  portion 
of  the  profile.   At  about  30  inches  the  sandy  nature  of  the 
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soil  grades  into  a  silty  clay.   In  construction,  where  cuts 
extend  below  the  sand,  typical  silty  clay  problems  are  en- 
countered.  Figure  A-2  contains  a  profile  typical  of  this  soil. 

Chalmers.   This  material  is  developed  from  a  glacial  till 
composed  of  unassorted  sand,  silt,  clay,  and  rock  fragments. 
It  is  found  in  nearly  level  to  depreS3ional  areas.   Surface 
runoff  is  low  and  internal  drainage  is  poor.   Figure  A-3 
contains  an  illustration  of  the  profile  of  this  soil.   Engi- 
neering problems  include  drainage,  frost  action,  and  pumping. 
The  "B"  horizon  of  this  soil  has  more  definite  clay  properties 
and  is  a  plane  of  weaKness  in  cuts. 

Clarence.   This  is  a  very  poorly  drained  material.   The 
parent  material  is  a  fairly  plastic  clay  till.   The  topsoil 
is  very  high  in  organic  matter  and  overlies  a  "B"  horizon  of 
silty  clay.   The  unaltered  till  material  is  found  at  a  depth 
of  about  2  feet.   Problems  of  construction  are  concerned  main- 
ly with  drainage  and  supporting  cower  for  subgrades.   A 
typical  profile  is  shown  in  Figure  .-*-3. 

Deardruff .   This  soil  is  quite  similar  to  the  Chalmers. 
The  primary  uifference  in  the  two  soils  is  in  the  "B"  horizon. 
The  Deardruff  contains  a  sandy  material  overlying  the  glacial 
till  parent  material.   Drainage  is  much  better  due  to  the 
sandy  nature  of  this  material.   The  parent  material  appears 
to  be  a  fairly  good  foundation  material.   Figure  A-3  contains 
a  profile  typical  of  this  soil. 

Stockwell.   This  soil  is  developed  on  a  gravelly  parent 
material,  apparently  water  deposited,  in  upland  areas.   It  is 
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moderately  well  drained  internally  and  surface  runoff  is  low. 
The  6  to  8  inches  of  topsoil  is  high  in  organic  content  and 
overlies  a  sandy  clay  subsoil.   A  strata  of  "dirty  gravel"  is 
found  at  a  depth  of  about  4  feet.   Pits  have  been  opened  in 
this  gravelly  strata  in  a  number  of  places,  but  none  are 
worked  at  the  present  time.   It  is  fairly  well  graded  and 
would  compact  to  relatively  high  unit  weights,  forming  a 
good  foundation  material.   However,  the  gravel  strata  is 
quite  variable  in  thickness  and  the  quantity  of  material 
available  is  not  too  great.   Figure  A-4  illustrate  a  profile 
typical  of  this  soil. 

Swygert .   From  the  profile  in  Figure  A-4  it  is  apparent 
that  this  is  a  predominantly  clay  material.   It  is  poorly 
drained  and  presents  problems  topical  of  fine  grained,  plastic 
soils.   These  include  low  supporting  power,  drainage,  pumping, 
and  frost  action. 

Group  D  -  Lake  and  Outwash  Plains 
Alida.   This  soil  is  found  in  the  Kankakee  Basin  in  level 
to  nearly  level  topographic  situations.   It  is  predominantly 
a  quartz  sand  and  is  well  drained  internally  where  the  prevail- 
ing high  water  table  has  been  lowered  by  artificial  drainage. 
This  soil  furnishes  excellent  subgrade  materials  and  engineer- 
ing problems  other  than  drainage  are  insignificant.   Figure 
k-k   contains  a  profile  of  this  soil. 

Conrad.   This  material  is  a  sand  similar  to  the  Alida. 
Few  areas  of  Conrad  soil  have  been  artificially  drained  and 
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most  are  under  water,  or  nearly  so,  due  to  the  extremely  high 
water  table.   Vihere  the  water  table  can  be  lowered,  this  soil 
offers  no  significant  engineering  problems  and  furnishes  a  good 
subgrade  material.   A  typical  profile  is  illustrated  in  Figure 
A-5. 

Darroch.   This  is  a  lacustrine  soil  overlying  a  parent 
material  of  stratified  sand  and  silt  with  some  lenses  of  clay 
and  fine  gravel.   The  topsoil,  varying  in  depth  from  6  to 
about  12  inches,  is  high  in  organic  content  and  overlies  a 
sandy  and  silty  clay  subsoil.   The  parent  material  is  en- 
countered at  about  3  feet.   This  soil  possesses  poor  internal 
drainage  characteristics  due  to  the  nature  of  the  "B"  horizon. 
The  parent  material  furnishes  good  foundation  material.   How- 
ever, if  the  "B"  horizon  is  used  in  subgrades,  trouble  can 
be  expected.   Figure  A-5  contain  a  profile  of  this  soil. 

Delia.   This  is  a  very  poorly  drained  soil,  both  intern- 
ally and  externally.   Under  natural  drainage  conditions  most 
of  these  areas  are  ponded  for  much  of  the  year.   The  "B"  hori- 
zon is  a  highly  plastic  silty  clay  material  with  poor  support- 
ing power.   Tne  parent  material  is  a  stratified  silt,  sand, 
and  clay,  with  the  clay  predominanting.   The  soil  is  poor  for 
engineering  purposes  in  general.   It  is  very  susceptible  to 
frost  action  and  pumping. 

Foresman.   This  soil  is  a  lacustrine  material  developed 
from  a  parent  material  of  stratified  layers  of  sand  and  silt 
with  some  lenses  of  clay  and  fine  gravel.   The  topsoil  is 
high  in  organic  content  and  overlies  a  sandy  clay.   This 
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material  contains  enough  sand  and  silt  to  give  it  moderate 
internal  drainage  characteristics.   The  clay  content  increases 
with  depth  and  is  concentrated  just  above  the  parent  material. 
Drainage  in  this  strata  is  very  poor  and  the  soil  is  very 
plastic  when  wet.   The  parent  material  is  a  good  material,  how- 
ever, for  use  in  subgrades  and  embankments.   Figure  A-6  contains 
a  profile  typical  of  this  soil. 

Granby.   This  is  a  deep  sand  deposit  similar  to  the  Alida 
and  Conrad.   It  occurs  in  the  Kankakee  Basia  in  association 
with  tne  Maumee  and  Newton  soils.   The  natural  water  table  is 
very  high  and  wnere  no  artificial  drainage  has  been  provided 
the  soil  is  essentially  ponded  for  much  of  the  year.   One 
phase  of  the  Granby  has  a  mucky  subsoil.   This  strata  is  about 
10  inches  in  thickness  and  occurs  at  a  depth  of  about  12  inches. 
The  remaining  phases  of  the  Granby  offer  no  engineering  prob- 
lems where  the  water  table  can  be  lowered.   It  is  good  material 
for  subgrades  and  foundations.   A  typical  profile  of  this  soil 
appears  in  Figure  A-6. 

Hagener.   This  is  also  a  deep  sand.   The  engineering 
characteristics  of  this  soil  indicate  that  it  is  an  excellent 
construction  material.   It  is  well  drained  internally  and 
presents  no  significant  engineering  problems.   A  profile 
appears  in  Figure  A-6. 

Jasper .   This  soil  occurs  in  small  deposits  principally 
in  the  Iroquois  Section.   It  is^  developed  from  a  stratified 
parent  material  containing  layers  of  sand  and  silt  with  some 
lenses  of  clay  ana  fine  gravel.   It  occurs  in  a  high  topographic 
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position  and  is  fairly  well  drained.   The  parent  material  offers 
good  material  for  subgrades  and  foundations,  but  the  "B"  hori- 
zon contains  a  considerable  amount  of  clay  ana  is  much  less 
desirable.   A  typical  profile  is  illustrated  in  Figure  A-7. 

Julian.   This  is  a  complex  material,  highly  variable, 
but  with  clay  predominanting  throughout  the  profile.   It  is 
extremely  poorly  drained  even  where  artificial  drainage  has 
been  provided  for  agricultural  purposes.   It  is  sometimes 
found  overlying  a  deposit  of  marl.   The  subsoil  and  the  parent 
material  is  a  highly  plastic  clay  containing  lenses  of  sand 
and  presents  many  problems  when  used  for  engineering  purposes. 
It  is  susceptible  to  frost  action  and  pumping  and  would  have 
a  very  low  supporting  power.   Figure  A-7  contains  a  profile 
typical  of  this  soil. 

Kibble.   This  soil  occurs  in  nearly  level  areas  and  is 
very  poorly  drained.   The  topsoil  is  low  in  organic  content 
and  overlies  a  sandy  clay  material.   This  subsoil  grades 
into  a  silty  clay  above  the  parent  material  and  restricts 
drainage.   The  parent  material  is  stratified  sand  and  silt 
with  some  clay  and  fine  gravel  and  is  a  good  foundation 
material.   Engineering  problems  concern  drainage  and  sup- 
porting power  above  the  "C"  horizon.   Figure  A-7  illustrates 
a  typical  profile. 

Morocco.   This  soil  occurs  in  the  Kan&akee  Basin.   It  is 
a  deep  sand  deposit  which  is  an  excellent  construction  material. 
The  water  table  is  high,  however,  and  presents  a  problem.   The 
material  is  well  drained  internally  where  the  water  table  has 
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been  lowered.   Figure  A-8  contains  a  typical  profile. 

Rennselaer .   This  is  a  poorly  drained  material  occurring 
in  low  topographic  positions.   The  subsoil  is  plastic  when 
wet  and  presents  problems  concerning  drainage  and  low  sup- 
porting power.   The  "C  horizon  is  a  much  better  engineering 
material  and  furnishes  good  supporting  power  when  used  in 
subgrades  and  embankments.   A  typical  profile  is  illustrated 
in  Figure  A-8. 

Strole.   This  is  a  clay  material  with  very  poor  drainage 
characteristics.   For  engineering  uses,  it  is  a  poor  material. 
It  presents  problems  concerned  with  low  supporting  power, 
pumping,  and  frost  action.   The  nigh  clay  content  is  apparent 
from  the  profile  in  Figure  A-8. 

Tippecanoe.   This  material  is  found  in  old  channels.   At 
depths  of  from  4  to  8  feet  or  deeper,  a  strata  of  gravel  and 
coarse  sand  is  found.   The  gravelly  strata  is  overlain  by 
peat  in  most  instances,  but  may  be  overain  by  a  gravelly  sand 
and  silt.   The  gravel  material  is  very  good  borrow  and  is 
a  source  of  a  limited  amount  of  aggregate.   The  profile  of 
this  soil  is  illustrated  in  Figure  A-9. 

Tuscola.   This  is  a  moderately  well  drained  soil  which 
occurs  in  high  topographic  positions  near  the  Iroquois  River. 
The  topsoil  is  low  in  organic  content  and  about  6  inches  in 
depth.   It  overlies  a  silty  clay  subsoil.   The  stratified 
parent  material  is  encountered  at  about  3  feet  and  is  pre- 
dominantly silt  and  sand,  but  it  contains  some  layers  of 
clay  and  fine  gravel.   Figure  A-9  contain  a  profile  of  this 
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soil. 

'/Zeiss .   This  is  a  well  drained,  deep  sand  deposit.   In 
most  areas  where  this  soil  is  found  the  water  table  has  been 
lowered  for  agricultural  purposes  and  no  engineering  problems 
of  any  consequence  are  encountered.   It  is  a  good  construction 
material.   A  typical  profile  appears  in  Figure  A-V. 

Wooten.   This  is  also  a  deep  sand  deposit.   However,  it 
differs  from  tne  Weiss  in  that  a  layer  of  mucky  and  peaty 
material  occurs  at  a  depth  of  about  3  feet.   This  strata  varies 
from  o  to  13  inches  in  thickness.   Figure  A-10  contains  a 
profile  typical  of  this  soil. 

Soil  Identification 
Table  II  was  extracted  from  Bulletin  87  (9).   It  presents 
a  summary  of  the  various  materials  appearing  in  the  typical  pro- 
files.  The  descriptions  of  materials  which  follow  discuss  the 
characteristics  of  the  materials  summarized  in  Table  II. 

Material  No.  1  -  Topsoil.   This  material  extends  to 
a  depth  seldom  greater  than  a  few  inches  and  may  usually 
be  recognized  by  its  characteristic  color,  its  high  organic 
content,  or  textural  differences.   Because  it  can  be 
identified  by  visual  inspection  and  its  properties  are  so 
variable,  no  test  results  were  used  for  classifying  top- 
soil. 

Material  No.  2  -  sand,   wiost  soils  contain  varying 
quantities  of  material  ranging  in  size  between  the  No.  10 
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and  Wo.  200  sieves,  quantities  designated  as  the  "sand 
fraction."  When  this  size  of  material  predominates,  the 
soil  is  classified  as  sand  by  visual  inspection.   \«ide 
variations  in  gradations  are  found,  the  lake  and  dune  de- 
posits frequently  representing  the  fine  one-sized  type, 
with  glacial  deposits  usually  being  graded  from  coarse 
to  i'ine.   This  material  is  identical  with  the  Bureau  of 
Public  Roads  A-3  soil. 

Material  No.  3  -  Gravel  and  Sand.   Reasonably  clean 
gravel  and  sand  has  been  designated  as  "Gravel  and  Sand." 
No  tests  are  necessary  for  identification  purposes,  al- 
though a  wide  range  in  sieve  analyses  is  indicated. 

Material  No.  U  -   Gravel,  Sand,  Silt,  and  Clay. 
Glacial  and  river  deposits  frequently  composed  of  a 
well  graded  gravel  containing  5  to  20  percent  of  sand, 
silt,  anu  clay  sizes  have  been  ^iven  the  above  identifi- 
cation.  Sieve  analyses  are  required  for  positive  iden- 
tification.  Low  liquid  limits  are  indicated  for  the 
material  passing  the  No.  40-mesh  sieve,  the  plasticity 
index  generally  being  below  10  or  12.   This  is  the  Bureau 
of  Public  Roads  A-l  soil  and  is  often  ideal  for  traffic- 
bound  surfaces  or  in  some  instances  for  base  courses. 

Material  No.  5  -  Silt  -  Clay,  Sand,  and  Gravel. 
This  material,  frequently  referred  to  as  "dirty  gravel," 
contains  about  equal  proportions  of  material  above  and 
below  the  No.  200-mesh  sieve.   Morainic  and  river  ter- 
race deposits  frequently  contain  such  soil. 


87 


Material  No.  6  -  Silt.   This  unusual  soil  is  easily 
recognized  by  touch  because  of  its  silky  texture.   Being 
largely  a  one-sized  material  and  having  definite  plasticity 
and  cohesion  when  wet,  yet  little  cohesion  when  dry,  it 
has  a  low  value  of  plastic  limit  as  compared  to  liquid 
limit.   This  material  is  commonly  referred  to  as  '•rock- 
flour"  silt  and  falls  within  the  Bureau  of  Public  Roads 
A-4  soil  group. 

Material  No.  7  -  Silt  witn  Sand  and/or  Gravel.   This 
common  type  of  soil,  combined  with  Material  No.  8,  predom- 
inates as  parent  material  in  both  the  Wisconsin  ana  Illi- 
noian  glacial  deposits.   Tne  granular  texture,  indicated 
by  both  sieve  analyses  and  "feel,"  contributes  to  the 
low  liquid  limit  and  plasticity  index  values.   The  re- 
latively high  laboratory  weights  (compacted)  also  indicate 
generally  good  performance  for  use  as  embankments  or  sub- 
grades  when  properly  compacted. 

Material  No.  8  -  Silt  with  Clay  and  Sand.   This  is  a 
more  plastic  material  than  Material  No.  7  with  correspond- 
ingly higher  liquid  limit  and  plasticity  index  and  slight- 
ly lower  compacted  densities. 

Material  No.  9  -  Silt  Clay.   This  unusual  soil  is 
similar  to  Material  No.  6,  but  has  a  slightly  higher  clay 
content  with  resulting  higher  Atterberg  Limits.   The 
silky  texture  of  the  No.  6  is  present.   The  exceptionally 
low  compacted  densities  indicate  a  troublesome  soil,  par- 
ticularly in  construction  work  when  the  moisture  content 
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greatly  exceeds  the  plastic  limit.   This  material  i3 
prevalent  in  some  horizons  of  the  lllinoian  drift  area 
and  is  typical  of  tne  Bureau  of  Public  Roads  A-5  soil.  * 

Material  No.  10  -  Clay  with  Silt  and  Sand.   This 
common  type  of  soil  generally  has  a  plasticity  index  of 
about  50  percent  of  the  liquid  limit  contrasted  to  the 
much  lower  plasticity  index  of  the  No.  V  soil — with 
corresponding  values  for  liquid  limits,   '..'hen  wet,  the 
material  has  a  typical  clay-like,  sticky  touch--when 
dry,  the  material  is  quite  hard  and  contains  shrinkage 
crocks.   The  material  is  found  as  "clay  pan"  or  frequent- 
ly as  the  "B"  horizon  of  many  of  the  Wisconsin  drift  soils, 
particularly  those  derived  from  argillaceous  shale3.  ' 

Material  No.  11  -  Clay  with  Silt.   The  absence  of 
sand  is  indicated  in  this  soil  by  both  sieve  analysis  and 
oy  the  relatively  high  plasticity  index  in  relation  to 
the  liquid  limit.   The  soil  has  more  definite  clay  proper- 
ties than  the  No.  10  soil,  with  correspondingly  lower 
laboratory  compacted  weights.   In  the  natural  state,  de- 
finite structure  patterns  are  common.   Most  residual, 
lacustrine,  and  depressional  soils  contain  this  material 
in  some  horizon. 

Material  No.  12A  -  Clay  with  Silt  (Colloidal). 
A  highly  cohesive  soil  with  high  liquid  limits  and  high 
plastic  limits — usually  over  70  percent  of  the  liquid 
limit.   The  soil  is  found  occasionally  in  certain  geo- 
logical strata  such  as  underciays,  in  limestone  residual 
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areas,  and  in  some  level  or  depression  soils  of  the  v.'is- 
consin  drift.   The  clay-like  soils  are  represented  by 
soil  Nos.  8,  10,  11,  and  12A — No.  8  being  the  least  co- 
hesive and  No.  12A  being  the  roost  cohesive.   (Note  the 
occurrence  of  this  soil  iruaediately  above  oedrock  in  the 
Blooiuington,  Burgin,  Corydon,  Frederick,  Hagerstown,  and 
Orleans  soil  profiles,  as  well  as  in  Clyde,  Conover,  and 
Harbison. ) 

Material  No.  12B  -  Clay  with  Silt  (Organic).   An 
unusual  soil,  similar  to  soil  Nos.  6  and  9  in  that  the 
plastic  limit  is  exceptionally  low  in  comparison  to  the 
liquid  limit.   It  is  not  uncommon  to  find  soils  with  a 
liquid  limit  of  100  or  over  and  a  corresponding  plasticity 
index  less  than  25.   The  material  is  not  widespread,  be- 
ing limited  primarily  to  depression  soils.   The  silts  are 
represented  by  soil  Nos.  b,  9,  and  12a.   (Note  the  occur- 
rence of  this  soil  in  Brady,  Newton,  and  Walkill. ) 

Material  No.  13  -  Rock-Soil  Mixture.   This  material 
is  not  common  as  a  native  soil,  its  distribution  being 
more  or  less  limited  to  residual  areas  where  rock-soil 
mixtures  are  common  in  cuts,  or  to  such  geological  types 
as  are  represented  by  the  snale-limestone  deposits  of  the 
Ordovician  systems.   Soil-test  constants  vary  widely. 

Material  No.  14  -  Muck,  Peat,  or  Goal.   This  legend 
is  used  extensively  for  organic  deposits  in  the  Wisconsin 
drift  areas  and  for  the  coals  of  the  Pennsylvanian  system. 
These  materials  are  identified  readily  by  inspection. 
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ENGINEERING  SOILS   MAP 

NEWTON    COUNTY 

INDIANA 

PREPARED      FROM 

1939    AAA    AERIAL     PHOTOGRAPHS 

AND 

AGRICULTURAL  SOILS   MAP 

AT 

PURDUE      UNIVERSITY 
1956 
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